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AN IMPORTANT 
RAYMOND ACTIVITY Raymond is 


responsible for some of the largest jobs of sheet 
piling in the world. The illustration shows one 
such project, involving nearly three miles of 
watertight concrete sheet piling, sufficiently flex- 
ible to adjust its installation to uneven ground 


subsidence. @ Not only reinforced concrete, but 


Saha! 


also wood and steel sheet piles are within the 
scope of Raymond's personnel, experience and 
equipment. @ The Raymond organization can 
give you valuable assistance in solving your sheet 
piling problems . . . soundly and economically. 
Ask us to prove it. 


43 YEARS OF SUCCESSFUL EXPERIENCE 


THE SCOPE OF RAYMOND 


includes every recognized type of pile few 
dation, concrete, composite, precast, stee! pip 
and wood piles. Also caissons and constr 

tion involving shore protection, ship buildin: 
facilities, bridges, tunnels, dams, harbor an 
river improvements, housing and highways 
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Among Our Writers 


(M.1.T.; E.M. at U. of IIL), 
the U ‘of Pittsburgh since 1927, has 
e contact with industrial labor problems. 
served at various times as Assistant 
U.S. Bureau of Mines, consulting 

for the U.S. Coal Commission, 

adviser to the NYA. 

Pace (U. of Nebr., 1908; grad. study in 
ies at Cornell) has grown with the Bureau 
nation since 1909. He advanced through 
ing responsibilities until he was made Office 
ron Boulder Dam and, later, chief of the 
of Engineering in Washington. After 
. { period as Acting Commissioner of Rec- 
.mation, he became Commissioner in January 


|. Vez (U. of Minn., 1925), as acting chief 
for the PWA in New Jersey, was active 
im bringing about the construction of treatment 
works there, and in 1935 he prepared for the 
1S Senate Committee on Pollution an estimate 
~ the cost of an abatement program for the 
United States 2 

| Tornpuue (U. of Nebr., 1925) began engi- 
ss a deck officer in the Coast and Geo- 
detic Survey After two years of service in the 
| islands and an extended tour of Asia and 

Europe, he returned to the Nebraska Highway 

Department as project engineer. He has held 

his present position since November 1935. 
Georce N. Carter (U. of Nebr., 1913) has spent 

most of his working years on construction or 

operation of irrigation and power projects in 

Western and Far West states. He was for 10 

vears State Engineer of Idaho and has held his 

present position since 1936 
Morris Goopkinp (Columbia U., 1910) has been 
bridge engineer of the State Highway Depart- 
ment of New Jersey since 1925. He received the 
Fowler Award in 1930 for College Bridge, New 
Brunswick, N.J. An A.1.S.C. first-place award 
went to his Shark River bridge in 1933, and two 
other bridges of his design have received A.I.S.C 
honorable mentions. 

Guen Capper (La. U., 1912; grad. work at 
R.P.1.) developed a procedure for moving a 
five-story brick and concrete building in New 
Orleans and is the designer of a new steel dock 
for the Standard Oil Company of Louisiana. 

1 A. Fraps served the Bureau of Reclamation as 
resident engineer on repairs of four dams of the 
Salt River Project in 1936. In 1937 he was 
resident engineer on Bartlett Dam. His earlier 
assignments with the Bureau included design 
work on Coolidge Dam. The present appoint- 
ment at Parker Dam dates from August 1939. 

\ W. Dann (Cornell, 1907) was an engineer and 
superintendent for the Mississippi River Com- 
mission from 1907 to 1913. In succeeding years 
he became superintendent, engineer, and vice- 
president for the Dravo Corporation as well as 
president of the Union Barge Line Corporation 
and the Keystone Sand and Supply Company. 

‘enJAMIN Benas (U. of Calif., 1921) has spent 
6 years in commercial water purification, 6 years 
with the City of Los Angeles on sewer and storm 
‘rain design, and has been with the City of San 
Francisco since 1933—six years in charge of 
lesign for sewage disposal, and the remainder 
in his present position. 

‘oy Keteey (Carnegie, 1914) has spent nearly 
20 years as an executive in the production of 
traffic control equipment. He is a consultant 
for the Eno Foundation for Highway Traffic 
Control, and a lecturer on traffic subjects at 


Georce L. Freeman (U. of Mich., 1903) began 
his association with the firm of Moran and Proc- 


torin 1929. He had previously held the position 
of chef engineer with a large contracting firm 
handling heavy construction. Gsorce W. Guick 
Princeton, 1916) and Hamitton Gray (Harvard, 
l have been with Moran, Proctor, Freeman 
and Muesser since 1926 and 1936, respectively 
Mr Glick was at one time chief structural 


lesigner for the Lockwood-Greene Engineers of 
New York City. Mr. Gray was formerly assistant 

_in engineering at Harvard. 

Georce S. Knape (Kansas S. Col., 1914) for 25 
years has been officially identified with water 
resources work in Kansas. He has worked in 
mat surrounding states, serving as technical 

viser to the North Dakota State Water Com- 

mission, and since 1938 as a consultant for the 

National Resources Planning Board. 
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OPENED IN 24 HOURS TEN YEARS AGO... _ 
thes 

fort: 

CONCRETE SOUND AS DAY IT WAS PLACED oa 
prog 

forte 

“AMERICA must also ‘rearm’ its highways and bridges,’ dav 
says an editorial emphasizing the speed and movement H 

of modern mechanized armies. That calls for maximum con- ' 
struction speed, at minimum cost—soundly accomplished 
through the use of ‘Incor’ 24-Hour Cement, as proved by over deve 

a decade of performance. rst 
Four miles of Lincoln Highway between Berwyn and Paoli, cloth 
Pa., for example, were rebuilt with ‘Incor’ in 1930. Concrete the d 
placed one day carried traffic the next. Detour was avoided, An 
travel over subgrade minimized. Motor operating costs, trafic = finds 
interference, time loss and discomfort of driving on earth wage: 
subgrade were reduced 85%. Total saving to public, $86,250 such 
Today, after ten years’ hard service, over 11,000 vehicles daily theres 
‘Incor’ concrete is as sound as the day it was placed. cn ia 


‘Incor’ cuts costs at the outset—long-time durability saves 

money through the years. Figure ‘Incor’ * advantages on build 

QUALITY PAYS... INSIST ON ‘INCOR’ ings, bridges, highways—on all types of concrete work. Us¢ 

‘Incor’ 24-HOUR Cement means just what the name says— ‘Incor’ for maximum speed at minimum cost. Write for cop) 

dependable 24-HOUR service strength. Plus long-time dura- of “Cutting Concrete Costs.”” Lone Star Cement Corporatio®, 
bility, proved by 1 3-year performance. Quality pays — because Room 2270, 342 Madison Avenue, New York. 

better cement makes better concrete. Rest 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT: - ‘INCOR’ 24-HOUR 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


The Engineer and Labor 


Abridged from a Paper Presented Before the Third Annual Engineers’ Night Banquet of the Technical 


Staff of the Aluminum Company of America at New Kensington, Pa., April 2, 1940 


By E. A. Ho_srook 
Dean, SCHOOLS OF ENGINEERING AND Mines, UNIversiItTy OF PirrsspurGH, PitrsBpuRGH, PA. 


N human society, ‘labor’ is no more a problem than 
are our professional groups of engineers and physi- 
Labor cannot be solved like a problem in 
geometry. Labor and engineering are each continuing 
relationships, with changing emphasis—not problems 
which we can solve and then put out of our minds. 

Of the many statements defining labor, capital, and 
organization or engineering, none has ever been so clear 
and vivid to me as the truism generally credited to 
Andrew Carnegie, “Industry is a three-legged stool, 
whose legs are capital, business (organization or manage- 
ment), and labor.’’ Certainly only when we can keep 
these legs of the same general length is the stool com- 
fortable. At times in the past hundred years we have 
seen the capital leg too long, and at times technical 
progress in the management leg has made an uncom- 
fortable seat for America. I am not so sure but that to- 
day we need to examine carefully the labor leg. 

How Technologic Change Affects Labor.~Inventions, 
technologie applications of labor-saving devices, and the 
development of new useful products have made us the 
lirst great nation to be comfortably fed, housed, and 
clothed. But with other advances we have experienced 
the danger of technologic unemployment. 

_ Analyzing this phase of the problem, Emil Lederer 
finds that following a new technical development, either 
wages must be temporarily reduced in order to make 
such technical improvements less advantageous, and 
therefore to retard them; or production must be in- 
creased sufficiently to restore the workers to employ- 
ment. Temporary reduction of wages may be the only 
way out for labor and industry to keep up the cycle of 

‘uring workers, (2) increasing wages, (3) bringing in 
logic improvements, (4) putting men out of work, 
ering prices, (6) increasing production, (1) re- 
ig or hiring workers, (2) and so on. 

pears that the sooner we realize these basic 

he sooner will we ease the shock of job-losing 

technologic progress. The more union labor 
vages at an irreducible level, the slower the re- 
of labor following an intensive invention, 
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and the more difficult the engineering and management 
part of the problem. 

How Labor Affects Technologic Changes.~ Labor unions 
have been able to gain and hold members only by proving 
to them that it is wholly due to the union that their 
wages have been increased. Unions must always be 
getting more and more for their members, else they fail. 
What labor and the public do not understand, however, 
is that the steady wage increases that have occurred in 
the past fifty years would have been utterly impossible 
had it not been for the efforts of the technologists. 

Labor's increased demand has been a straight-line 
curve angling upwards, while the engineer's effort has 
been a curved line, moving sharply upwards at first, but 
as the easier technical innovations were accomplished, 
becoming flatter. Technical economy, which really made 
possible the increased wages of the union worker, now is 
unable to keep up its end of the race. The profit has 
been taken out of capital, and if labor is to demand its 
ever-increasing wage rate, technology and management 
cannot provide the wherewithal—bankruptcy must 
come. Then, if the industry is essential, either the state 
or the worker must take over the industry and run it 
for their own benefit, if and when it is a benefit. 

Reduced to its simplest terms, what I have said means 
that the unions appear better satisfied to have 1,000 of 
their men work for $10 a day than to have 2,000 work 
for, say, $7 a day. I doubt if this is always good public 
policy. I am sure that under this policy we, as tech- 
nologists and cost reducers, are not going to be able to 
do our part in keeping the economic stool comfortable. 

Industrial Engineering and Labor.~ What of the effect 
of technologic methods that have to do with manage- 
ment, with ways of getting things done, with the func- 
tions exercised by every foreman, boss, and executive? 
Military organization, the straight-line rule from top to 
bottom, was perfected by the Roman Caesars. Leaving 
out the military discipline, this general plan of organiza- 
tion has not been outmoded in present industrial organi- 
zation. Divided responsibility never has and never will 
work, whether in Soviet Russia or in a Pittsburgh barber 
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shop. The operating or management engineer's job is 
to keep responsibility undivided; to modify past rigors 
to suit the high intelligence and fair-play standards of 
present-day labor, and to keep labor informed of where 
and for what the company stands. Prominentlabor leaders 
have agreed that order, discipline, and responsibility are 
functions of management. But they more and more 
claim the privilege of consultation by labor. To this 
there is no valid objection. However, if and when final 
decisions of industrial and business policies pass from 
capital and management to the worker, then our present 
industrial system will come to an end. 

Most historians claim that our great industrial nation 
is based on the invention of the steam engine, the vul- 
canizing of rubber, the telephone, and other material 
things. To me as an engineer, our greatness lies as truly 
in the discovery and subsequent development, by engi- 
neers and management, of three great methods or 
techniques. 

I. Interchangeable Parts and Standardization.~In 
1818 Eli Whitney, known to every school boy for his 
cotton gin, was director of U. S. Arsenals. At Spring- 
field, Mass., he worked out, for the first time, the jigs, 
gages, methods, and standards by which the same parts 
of rifles were each made exactly alike, and could be used 
interchangeably—a monumental development, truly, the 
full import of which was not realized for a hundred years. 


II. The Taylor System of Scientific Management.~To 
many the Taylor System of Scientific Management is an 
instrument of the devil, used to extract the last ounce 
of energy and the final drop of sweat from the poor 
worker. The essence of the method is to do work in the 
most orderly manner, so that the worker and manage- 
ment alike may accomplish more and better work in 
less time with less effort, and under greatly improved 
working conditions. It is indeed scientific control of 
industry. Recently Philip Murray and Morris L. Cooke, 
in their book, Organized Labor and Production, stated 
that Taylor ‘took the chaos of his day and gave us 
orderly industry.’’ Surely after such a tribute from en- 
lightened organized labor, there can be no further dis- 
cussion of the real value of the Taylor system in our 
industrial and social economy. In part the system in- 
volves time and motion studies, which have, at times, 
been abused by incompetent engineers or greedy manage- 
ment. This does not in the least change my belief that 
today, under modern unionized shop methods, labor 
realizes that its own, as well as management'’s interest, 
rests on the correct application of industrial engineering 
based on the Taylor system. 

III. Assembly-Line Mass Production.~Perhaps fu- 
ture historians will remember Henry Ford as a great 
pioneer rather than as the maker of a particular auto- 
mobile. Nowhere before had men the courage to manu- 
facture great quantities of intricate standard machine 
parts, and to fit them into a marvelously complex ma- 
chine such as the automobile by means of moving as- 
sembly lines. He made production so cheap that Mr. 
Common Man could afford what had been considered a 
luxury. 

Not every engineer has the type of mind fitted to deal 
with management problems. Executive ability is a 
natural gift; nevertheless, for the industrial executive 
who likes to deal with methods and men, recognition of 
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the principles evolved by Whitney, Taylor, and Por, 
must always be of first importance. 

The Engineer and His Own Labor.~In our country ty 
day there are more than 300,000 engineering graduates 
of whom 70% retain some dominant engineering interest 
That is a lot of brains. However, the total non-duplicate 
membership of our great national technical engineering 
societies is hardly 60,000. What technical and profes. 
sional voice have the vast non-affiliated majority? 

It is my belief that the average mature engineering 
graduate is a specialist, an individualist, and a conserva. 
tive. He is happiest when working with things. [p 
creasingly he becomes a part of a large industrial or. 
ganization or of some governmental service. For ex 
ample, more than half the civil engineering graduates jp 
the country of the past few years are in government 
services. One coal company which a few years ago had 
three technical graduates, now has 165 for about the 
same tonnage production. * 

Professionalism vs. Unionism.~Mr. Average Engineer 
has overwhelming power technically, but as a professional 
unit his voice has been inaudible. He is a member of 
the youngest of all the learned professions, in which most 
of the branches are not yet a lifetime old. As I stand on 
the sidelines, I see that he is individually a basic neces- 
sity in America. But in a day when great new forces are 
sweeping over us in industrial and economic confusion, 
he cannot, if he would, remain a solo performer. 

Let us not be deceived, the labor idea is widespread 
and growing among many young engineering graduates 
We can say that this is all wrong and that engineering is 
a profession and not a trade. Let me tell you, if older 
engineers cannot somehow make our great mass of 
younger graduates professionally minded, within fifteen 
years we may be largely trade union in pattern. 

With us a civil engineer engaged in public work 1s 
often a registered professional engineer, but a mechanical 
engineer, a specialist in a corporation, often says, “Ho, 
Hum! I have nothing in common with that civil engineer 
why should I take the trouble to become registered’ 
Certainly if he thinks only of himself there is no reason 

Earning Respect.~We engineers have a training or 
professional preparation period of ten years as against 
seven for the lawyer. Today, the engineering groups 
our colleges have very high intelligence ratings. Uur 
work is as varied, as creative, as daring, and as profound 
as is the lawyer's. But when I learn of what the Bar 
Association is attempting to do in raising professional 
standards, promoting ethical practices, and stoppitg 
fraudulent ones, I realize how far we have to go protes 
sionally in engineering. Most important of all, when ¢ 
young lawyer is admitted to practice, he subscribes to 
code of professional ethics and takes that beautiful oat! 
of admission which ends, ‘I will never reject, from 40) 
consideration personal to myself, the cause of the de 
fenseless or oppressed, or delay any man’s cause 10" 
lucre or malice; so help me God!” ; 

What a professional goal for us to aim for in engimect 
ing—to have a similar ritual and a known profession 
ideal ever before our young men! It would be 4" 
answer for all time, proving that engineering 15 9°! ° 
skilled trade but a profession, demanding th: broades 
and most exacting knowledge and the highes' devouo" 
to honesty. Truly “the laborer is worthy of his hire 
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United States under the federal 
Reclamation Law is a double- 
barreled enterprise. It is a social 
program as well as a business propo- 
sition. It creates opportunities for 
the establishment of new homes and 
it develops the western states, which 
have been carved from the 700 mil- 
lion acres of arid and semi-arid lands 
within our national boundaries. 

[his combination social and 
physical development makes good 
common sense. Older nations have 
recognized that fact. Down through 
all recorded history, nations situated 
in dry climates have viewed irrigation 
of the state. 


[tite YN of arid lands in the 


and India. 

On this continent before the time of 
Columbus, the Indians were irrigating 
fields of corn in the Southwest. The 
Spanish missionaries brought with 
them to the southwestern deserts from 
the lands bordering the Mediterranean 
a knowledge of irrigation methods and 
practices which they planted in Ameri- 
can soil. 

lhe Anglo-Saxon stock which domi- 
uated in the early settlement of the 
Atlantic seaboard and which partici- 
pated in the expansion westward, had 
no experience in arid climates. Never- 
theless, when it came into the arid and 
semi-arid lands west of the 100th 


ew conditions, as evidenced by 
duction of irrigation by the 
Mormons in Utah in 1847. The Mor- 
settlements could not have been 
ported on the shores of Great Salt 
ept by irrigation. 
grettable that there was no 
‘ga40n lore among the people who 
the United States. The com- 
of England, recognizing 
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The world’s oldest civ 
irrigated fields and after thousands of years they are still 
flourishing in the irrigated valleys of Egypt, Syria, Persia, 
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y TER 38 years of work under the 
federal Reclamation Act it ts fitting 
to take stock of the progress that has been 
made in national reclamation. The pri- 
mary purpose of this act was the estab- 
lishment of farms and homes, and today 
the existence of some 70,000 irrigated 
farms and 258 towns on federal projects 
bears witness to the fact that this purpose 
is being realized. The social and eco- 
nomic bases of the program are here dis- 
cussed by Commissioner Page, ina paper 
which was originally presented before 
the Society at its 1940 Annual Conven- 
tion in Denver, Colo. 
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The Broad View of Reclamation 


National Wealth Vastly Increased in Last Four Decades by Federal Irrigation Program 


riparian rights, hardly was appro- 
priate in arid and semi-arid climates. 
The founders of the new nation 
which declared its independence in 
1776, fighting a war in the humid, 
verdant valleys east of the Allegheny 
Mountains to make that declara- 
tion stick, never foresaw that the 
United States would cover a vast 
arid domain far larger than the area 
of the 13 original colonies. 

Because of these facts the United 
States was slow in assuming its 
national responsibility in connec- 
tion with irrigating and developing 
its arid lands. Initial successes and 


final failures of other methods of settlement and de- 
velopment of these lands had, therefore, to precede 
Even today, 38 years after reclamation 
was adopted as a national policy, there is a general lack 


OwYHEE Dam, 417 Fr Hicu, COMPLETED IN 1932, Was at THat TIME THE HIGHEST 
DAM IN THE WORLD 


One of 93 Storage Dams Built or Building by Bureau of Reclamation 
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A Crry Wuose Economy REstTS ON IRRIGATION 
Boise, Idaho, as Seen from Union Pacific Depot 


of understanding in the populous, humid areas, where 
settlements are older, of the conditions and problems that 
make irrigation necessary in the West, and a lack of ap- 
preciation of the objectives and achievements of the 
federal reclamation program. 

It is true that the United States could have become a 
great nation without irrigation, for two-thirds of its terri- 
tory is humid. But it never would have become as 
great a nation as it is today without the 20,000,000 acres 
of irrigated land in the western states. The economic 
destinies of more than 13,000,000 people in this arid 
region, and great cities, such as Los Angeles, Phoenix, 
Salt Lake City, and Denver, rest upon farming by irriga- 
tion and the industrial growth made possible by con- 
servation of water. Our irrigation projects are the piers 
on which the transcontinental railroads bridge the deserts 
of the West. 

The story of this western development parallels the 
evolution of irrigation in the United States. After the 
Mormons diverted the waters of City Creek, and before 
the federal Reclamation Act was passed, simple and easy 
water diversions were made from hundreds of creeks and 
rivers in the West. By 1900, eight million acres were 
irrigated as the result of individual, corporate, coopera 
tive, and state enterprise and a population of four million 
was being supported in this western third of our country. 


FEDERAL RECLAMATION ACT PASSED IN 1902 


By 1902 most of the easy diversion had been completed. 
Most of the remaining opportunities for developments re- 
quired construction of storage dams, costly canals, and 
other works with which the federal government alone 
could cope. On June 17, 1902, the federal Reclamation 
Act became law, marking the culmination of more than 
half a century of experimentation—half a century during 
which private financing of intricate irrigation develop- 
ments was proving wholly inadequate, half a century 
which saw half-measures tried. 

The entry of the federal government into the field 
stimulated other investments as well. There was a rapid 
expansion of irrigation, only a part of which is the direct 
result of federal activities. Large areas were watered by 
pumping from underground sources, particularly in Cali 
fornia. Irrigation projects already in existence were ex- 
panded. Some entirely new projects using surface waters 
were developed by irrigation districts. For the last 15 
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years, however, the federal government 
has been virtually the only agency 
engaged in irrigation development. © 

In less than four decades, the Bureay 
of Reclamation has placed works jp 
operation to serve nearly 4,000,009 
acres of land. Of this total approxi- 
mately 2,500,000 acres were once yp. 
productive desert, and 1,500,000 acres 
were in non-federal irrigation districts 
which had inadequate water supplies. 
Today the Bureau has a great cop. 
struction program, the largest in its his. 
tory, which will provide water to about 
2,500,000 additional acres, transform. 
ing them from sagebrush wastes into 
productive farms that will support a 
million people. This will bring up to 
5,000,000 acres the total of new lands 
the Bureau has watered. 

Equally as important as the irriga- 
tion of new lands is the provision of 
supplemental water for areas already 
irrigated. Water tables lowered by 
overdrafts on underground supplies, unanticipated 
droughts, and inadequate storage facilities threaten many 
areas with desolation or stagnation. Stabilizaton of these 
communities is vital to the public welfare. Rehabilita 
tion projects, therefore, make up about half our present 
program. They will serve 3,500,000 acres, including a 
great area in the pumping section of central California 
They will bring to almost 5,000,000 acres the lands that 
will have been rescued by the federal government. 


LOOKING TOWARD THE FUTURE 


Many of the developments that will be made in the 
future will require engineering works of great size and 
complexity, and most of them will be on interstate 
streams or on the main stems of large rivers. The Bur 
eau of Reclamation estimates that perhaps as much as 
20,000,000 acres additional can be irrigated with water 
resources as yet undeveloped and under policies now in 
effect. The future growth of the West will be correlated 
in large measure with the conservation of these remaining 
water resources and their beneficial use. 

In the future, as in the past, the Bureau will build 
sound structures. Reclamation projects are considered 
permanent national assets, and so durability must be an 
objective of project construction. 


An OvTSTANDING EXAMPLE OF Propucers’ Coorseatly! 


Boise VALLEY 


Dairymen’s Cooperative Creamery at Caldwell, Idaho 
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LAND ON THE Payette DIVISION, 
Boise PROJECT, IN THREE 
STAGES OF DEVELOPMENT 
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The original basis on which irrigation was undertaken 
by the federal government was that 90% of the revenues 
from the sale of public lands should be used for irrigation 
in the western states. The settlers on the irrigated proj- 
ects were required to repay the cost, without interest, 
of the construction of the works serving them. The pub- 
lic land revenues and the repayments by the settlers were 
set aside as a revolving reclamation fund. This was con- 
sidered a good business proposition on the part of the 
federal government, and in my opinion it has proved to 
be exactly that. 


FACTS AND FIGURES TO SHOW THAT RECLAMATION PAYS 


Reclamation projects completed and now operating as 
a result of this policy have repaid more than $62,000,000 
of the cost of the works serving them. They support 
more than 1,000,000 people on some 70,000 farms and in 
some 258 project towns. They produce more than 
$100,000,000 of new wealth annually. They have pro- 
duced more than 2'/, billions of dollars of new wealth 
since they first started operation. They have created and 
are protecting taxable values in excess of $4,500,000,000. 
They provide an annual market for produce and manu- 
factures of the humid areas worth more than our 
foreign trade with many countries that are considered 
prime markets for American goods. 

Let me repeat these facts. They are worth repetition 

homes and a chance for a good livelihood for a quarter 
of a million American families; a crop production valued 
at $100,000,000 a year; a market for American industry 
worth $200,000,000 a year; taxable property carved out 
of lonely desert totaling more than $4,500,000,000. This 
is what reclamation has brought to the country. 

From the first, however, Congress has looked on the 
federal reclamation program as a social program also. 
It directed that settlement be on family-size farms. It 
has written into the law from time to time provisions to 
prevent speculation in project lands and to protect the 
settlers. It directs that in selling surplus power from 
project plants preference shall be given to publicly owned 
or cooperative distributors. It declared this year ‘‘that, 
in the opening of entry of newly irrigated public lands, 
preference shall be given to families who have no other 
means of earning a livelihood, or who have been com- 
pelled to abandon, through no fault of their own, other 
farms in the United States, and with respect to whom 
there is a probability that such families will be able to 
earn a livelihood on such irrigated land.” 

The present practices and methods of the Bureau of 
Reclamation, even the present method of financing con- 
struction and the development of the large multiple- 
purpose project, are also the products of evolutionary 
processes. 

The Reclamation Act of June 17, 1902, was brief. It 
contained only a few hundred words. Subsequent 
legislation making up the body of the federal Reclamation 
Law, however, together with interpretations, makes a 
volume of several hundred closely printed pages. There 
have been no startling innovations, however, in this body 
oflaw. The original principles—economic feasibility and 
reimbursability—still govern. For the most part, only 
logical extensions have been made as changing conditions 
have dictated. 

When the sales of public lands diminished and virtually 
ceased, other revenues, such as a portion of the royalties 
from oil and minerals taken from the public lands, were 
added to the Reclamation Fund. When it was found 
that reservoirs being constructed to serve federal project 
lands could also be made to provide supplemental water 
to projects already in existence, provisions were made by 


which water could be supplied under adequate contracts 
to the latter areas also. 

When, with the construction of large dams, it became 
evident that such structures could provide for power 
generation, a measure of flood protection, and aid tp 
navigation, as well as irrigation storage requirements, 


Communities THat Have Grown UP In RECLAIMED AREAS Po. 
VIDE SCHOOLS AND PLAYGROYNDS FOR YOUNG AMERICANS 


constructive steps were taken to authorize planning for 
these multiple and related functions. 

It obviously is appropriate that the federal govern. 
ment should insure a wide distribution of the benefits of 
these works built in the public interest. These advances 
were made step by step to that end. 

In recent years, beginning with the institution of the 
first major public works program, the reclamation fund 
has been supplemented and augmented by allotments and 
appropriations from other sources. Construction f- 
nanced by the reclamation fund has cost $265,000,000. 
In addition, allotments from emergency funds totaling 
$190,937,000 have been made and $324,540,000 has been 
appropriated from the general treasury. The allot- 
ments from the emergency funds for reclamation projects 
are also reimbursable, and about 25% of the total ex- 
penditure is chargeable to power and will be returned 
with interest at a rate of not less than 3%. Projects like 
Boulder Dam, Grand Coulee Dam, and the Central Val- 
ley Project in California, never could have been financed 
wholly from the reclamation fund. I consider each of 
these, however, wholly justified in the public interest, and 
it is appropriate that general funds have been made avail- 
able for their construction. 


RECLAMATION POLICY RESTS ON A SOUND BASIS 


President Theodore Roosevelt told Congress in 1901, 
“It is as right for the national government to make the 
streams and rivers of the arid region useful by engineer- 
ing works for water storage as to make useful the rivers 
and harbors of the humid regions by engineering works o! 
another kind.” 

This view cannot be questioned. Historic as is the 
policy of river and harbor improvement for navigation 
however, I do not mean to imply that the justification 
of federal reclamation rests wholly on this comparison 
The work of conservation and utilization of the precious 
water resources of the West stands firmly on its own feet 

While other peoples make terrible wars for expansion 
we have only to build great works to provide ourselves 
with elbow room. This constructive endeavor, which 
will more than pay its own way through direct return 
to the common treasury and increases in taxable wealth 
pays dividends in future security as well. I see these 
great water projects and the developments that go w™ 
them, ramparts which will guard our civilizati 
which may serve it as well as the canals built more than 
4,000 vears ago have served Egypt. 
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tween 1776 and 1940, the United 
States has grown from 2'/, mil- 
lion to about 133 million. During 
this interval population in Europe 
grew from 150 to 500 million and the 
entire human family increased from 


[: the brief period of 164 years be- 


BLACKSBURG, VA. 


W. ITH all signs pointing to a leveling 
off of population in the not-far-dis- 
tant future, increasingly careful attention 
must be given to the estimation of popu- 
lation change. As a basis for their own 
predictions, the authors of this paper 


first reconstructed Verhulst’s theory of 


takes. Consequently, it becomes 
increasingly important to the engi- 
neer to measure and evaluate more 
carefully the characteristics of popu- 
lation change. 

With the acceptance of the thesis 
of a limited increase as the basis for 


ea \/, billion to 2 billion. While the limited human increase to make itap- human growth, questions immedi- 
CANS human race and Europe quadrupled, ply to a technological society, and de- ately arise concerning the nature of 

the United States multiplied fifty- vised a straight-line plotting of the Pearl- the growth of specific human colo- 
ring for fold. In the long span of human Reed logistic curve to simplify the data nies, and since a technological so- 

history nothing approaching these analysis. Two measures of growth ciety is primarily an urban society, 
govern- rates of increase has ever occurred, characteristics—‘“‘present age’ and “‘co- it may be asked, How old are our 
efits of and probably nothing like it will efficient of growth’’—were then developed, cities? What is their limit, their 
vances ever occur again. and determined for all United States life span? What is their stage of 


Prior to this period, for as many 


cities having a population of 25,000 and 


development, and at what rate are 


1 of the hundred years as anthropologists over in 1930. Finally, from these data, they approaching their limit? Is 
yn fund can piece together, world population the ‘saturation values’’ and the 1940 each colony a law unto itself, or are 
nts and remained almost constant, fluctuat- populations were predicted. First testof there marked common characteris- 
ion fi- ing with changes in environment their methods, therefore, awaits only the tics? The answer to these and simi- 
100.000 slightly above or below the mean publication of the returns from the 1940 ar questions involves more than 
totaling equilibrium to which, apparently, Census. Only ‘sample data” are pub- merely a consideration of the num- 


as been 
» allot- 


man was permanently adjusted (Fig. 
|). Then, in the eighteenth and 


lished here; the complete tables have been 
placed on file in the Engineering So- 


ber of individuals. It is concerned 
with the characteristics of the city 


projects nineteenth centuries, coincident cieties Library in New York, N.Y. as a unit, the potentialities of the 

otal ex- with the development of inanimate colony as a whole. 

eturned power and the application of science and sanitation, Before analyzing the population pattern of American 

ets like population suddenly jumped far beyond its usual varia- cities it is necessary to introduce the measures employed 

ral Val- tion. A continuation at these rates would lead to ridicu- in this study. The mathematical development and the 

anced lous numbers. Unmistakably, the end of this fantastic detailed technique, however, are omitted because of 

each of era is approaching. Today every index points to alevel- space limitations. 

est. and ing off, and unquestionably stabilization of population The fundamental basis for the measurement of growth 


will be reestablished. 
In the United States the political, social, and economic 
pattern has been shaped on the basis of a continuously 


of population employed in this study is: If population is 
expanding freely in a society of unlimited economic op- 
portunity, the rate of increase is constant. If it is grow- 


le avail- 


SIS expanding society. After these years of phenomenal ing in an area of limited economic opportunity, the 
n 1901, growth, it is difficult to think in other terms and to rate of increase must tend to get less and less as the popu- | 
ake the comprehend the future on the basis of a stabilized society. lation grows, so that the rate of increase is some function 
igineer- lhe ease with which the transition from the steep upward of the population itself, limited to a saturation value by 
e rivers slopes of the past to the horizontal of the future will the level of economic opportunity. This basis is es- | 
vorks of be made depends upon our ability to foresee and evaluate sentially Verhulst’s theory of limited human increase 

the change. To the engineer in a highly urbanized, applied to a technological rather than an agrarian society. 
: is the technological society this change is of more than aca- In a complex technological order economic opportunity 
-igation demic interest; it is of practical importance in his is a more important determinant of population satura- 
fication daily we rk in the control of man’s environment. Every tion than land area, and the authors have reconstructed 
parison engineering endeavor ultimately goes; Verhulst’s theory accordingly. 
yrecious back toa problem of population change: . Mathematical expression of Ver- 
wn feet manuf icture and distribution of com- 2.05 es of 1948 hulst’s thesis is best exemplified in the 
pansion modities, transportation, communica- <2? classical work of Pearl and Reed, as 
irselves tion, power, water supply, sewage < their logistic or S curve. Variations 
_ which treatment, housing, recreation—all are =, in this basic form will be from the 
returns projected on the basis of population. as steep, with sharp transitions, to the 
wealth Errors in prediction and excessive in- flat, with easy, gradual changes (Fig. 2.) 
n these vestments in facilities which, during © + In order to simplify the work of ap- 
xo with the criod of rapid expansion, were 8 8 § plication and extend the usefulness of 
on and " ‘osorbed by the momentum of oa - the logistic curve, the authors have 
re than srow's, may stand out, in a period of . converted it to a straight-line form 

= “a society, as catastrophic mis- Fic. 1. Popu.aTion oF THE Wortp and developed a corresponding logistic 
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population grid from which the essential measures have 
been developed. 4 

The limit of human increase is population saturation. 
If this limit is arbitrarily fixed at 100%, population 
values will be ex- 
pressed in terms of 
percentage of popu- 
lation satura- 
tion value. This 
changes the con- 
cept from numbers 
8 9 0 of individual hu- 

man beings to the 

Fic. 2. Peart-Reep Locistic Curve much more valua- 

ble consideration of 
the age of the entire unit or colony, expressed as a per- 
centage of its ultimate limit. Furthermore, on this basis 
all colonies are directly comparable, irrespective of the 
number of individuals within each. If observed data con- 
verted to percentages of saturation are plotted on the 
logistic grid they will approach a straight line. If growth 
is logistic they will plot exactly as a straight line, and if 
not strictly logistic the variation from a straight line is 
an indication of the skew from true logistic form. 
Furthermore, in the slope of this line lies the answer to 
the rate of maturity and the life span of the community. 

The rate of maturity and the life span of a logistic 
growth are measured by the over-all pitch of the logistic 
curve rather than by the slope of the curve at any point 
or through any particular decade, a slowly maturing 
community describing easy, flat S curves and a rapidly 
maturing community describing sharp, steep S curves 
(Fig.2). It is apparent, therefore, since the logistic grid 
reduces the S curve to a straight-line form, that the 
true over-all rate of growth is readily measured as the 
slope of the straight line of the data plotted on logistic 
paper. The authors have termed this slope the ‘‘coeffi- 
cient of growth.’ In addition to defining life span, 
this new measure is an invaluable aid in the comparative 
study of the pattern of growth among communities. 

The application of the technique of population analy- 
sis that has just been set forth is predicated upon a 
determination of population saturation value. No one 
simple method for predicting the saturation value of 
population is available. Precise mathematical tech- 
niques may be employed but are no more reliable than the 
assumptions upon which they are based; there is no 
substitute for judgment. The ultimate limit to growth 
is determined by economic opportunity, the measure of 
the ability of the individual to maintain life and a stand- 
ard of living conducive to procreation. In estimating 
the ultimate limits of population from historical record, 
the “‘sport’’ of the nineteenth 


Decades From the Year 1940 
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intercept at the zero rate of increase determines ¢) 
saturation value within reasonably narrow limits. 

With the population measures thus defined, let ys 
proceed to apply them to the cities of the United States 
and attempt to answer in more specific terms the ques. 
tions here raised. The authors have analyzed over two 
hundred communities throughout the United States, the 
first group of which pertains to large centers of popula 
tion, 100,000 and over, designated in the 1930 census as 
“metropolitan districts.’" In order to obtain a true 
representation of growth of these large centers, the p. ypu 
lation of contiguous outlying areas, as well as that en 
closed by the political boundary of the major central 
city, has been included. In large centers there is a tend 
ency toward decentralization to the peripheral ring 
reflecting abnormal growth in suburban areas and sub 
normal rates or actual declines of resident population in 
central portions. Obviously, the growth characteristics 
of the district are reflected in the combined population 
of the entire colony as a unit. The second group deals 
with smaller cities from 25,006 to 100,000 population, 
definitely outside of metropolitan districts—that is, 
small centers of population each of which is a colony in 
itself rather than a segment of a larger district. In this 
group of communities the population of the central city 
was used without adjustment and it must be recognized 
that certain of these cities, in turn, have contiguous 
outlying areas which may be of sufficient magnitude to 
influence the true unit growth. The studies are based 
upon U.S. Census records and were made prior to the 
1940 enumeration. Two measures—coefficient of growth, 
and age of community as of 1940, expressed in percent 
age of saturation—-have been computed for cities in each 
class. Space prohibits publishing the complete tabula 
tion, but typical results are shown in Tables I and II. 

From these results, what can be ascertained concern- 
ing the age of our cities? On the basis of medium satura- 
tion level, the mean age of 75 metropolitan districts as 
of 1940 is computed to be 83.5% of saturation. In other 
words, America’s large cities are well beyond the prime 
of middle age and are pressing hard on to old age, with 
only 16'/:% to go to their saturation levels. Further- 
more, there is remarkable uniformity in age among the 
districts, the standard deviation from the mean being 
7.2%. The most probable age of any district, therefore, 
is within 83.5% + 4.9%. 

What of the smaller cities outside of the metropolitan 
districts? Are they younger, older, or the same age as 
the large districts? Analysis strongly points to the 
generalization that the age of American cities is inde- 
pendent of the size of the community. As of 1940, the 
mean age of 100 cities throughout the United States ol 
25,000 to 100,000 population, is 
86.2%, with a standard devia- 


10 


. 


century should serve as a check etnuuenpe é 
against overconfidence in statis- ” 
tical methods. With this in mind 
the most probable limits, how- 
ever, will be indicated in the re- 
corded trends. According to the 
fundamental thesis propounded, 
as the rate of increase appoaches 
zero the population approaches 
its limit——saturation. This limit 
is approximated if ratios of in- 
crements of increase for inter- 


Population in Percentage of Saturation 


Avg Age As of 1940 = 85% 


tion from the mean of ¢- 
The most probable age of any 
small city outside a metropolitan 
district, therefore, will be within 
86.2% 5.2%. 

The computed difference be- 
tween the mean age of metro- 
politan districts and ol small 
cities (86.2%-83.5%) 1s only 
2.7%. In view of the variation 
of the data this apparent differ 


ence is not real as measurec 10 


vals of time to population are 

plotted against population at 
the ends of the periods. In most 


cases this plotting approaches Fig. 3. Lure SPAN AND Time 1940 To PopuLa- 
TION STABILIZATION OF AMERICAN Citires Over 25,000 means (3 X 


straight line and the population 
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3% statistical terms. Since three 
times the standard deviation 0! 
the difference between the 
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1. Growrn CHARACTERISTICS OF METROPOLITAN Districts 
OF THE UNITED STATES 


icance of Column Headings: (1) Metropolitan District; (2) 


Sig 
a3 Census Population (Millions); (3) Saturation Value (Mil- 
lion (4) Estimated Maturity 1940 in % Saturation; (5) Co- 
efficient of Growth, C 
Hicn* Low* Meprum* 
2) (3) (4) (©) (3) (4) (5) (3) (4) (5) 

atlanta 0.37 0.60 761.19 0.45 89 1.39 0.50 83 1.29 
Baltimore : 0.95 1.5 71 0.65 1.1 89 1.1 1.3 77 0.71 
Bostot : 2.31 3.0 851.0 2.5 96 1.7 2.7 911.3 
Buflalo- Niagara 0.82 1.25 760.98 1.0 87 1.10 1.1 82 1.04 
Chicage 4.36 6.2 821.27 5.2 91 1.41 5.7 87 1.34 
Cleveland 1.20 2.0 731.12 1.5 88 1.37 1.7 81 1.22 
Denver 0.33 0.4091 1.37 0.36 96.5 1.73 0.38 94 1.65 
Kansas City 

Kans. and Mo. . 0.61 0.9 801.19 0.70 92.5 1.50 0.80 86 1.35 
Los Angeles .. 2.32 4.0 7732.2 3.0 91 2.5 3.5 85 2.4 
Milwaukee 0.74 1.2 741.04 0.9085 1.18 1.0 82 1.12 
Minneapolis 

St. Paul 0.83 1.3 760.97 0.90 96 75 1.0 91 1.31 
New York ..10.90 18.0 670.82 14.0 80 1.05 16 75 0.90 
Philadelpia 2.85 4.5 71 0.72 3.5 86 0.92 4.0 78 0.78 
Pittsburgh 1.95 3.0 801.17 2.3 92 1.39 2.6 841.16 
Lous 29 2.0 750.84 1.4 92 1.13 1.6 861.0 


*High High saturation value, combination of factors favorable to growth; 
low--low saturation value, combination of factors unfavorable to growth; 
and medium—medium saturation value, most probable growth conditions 


than the computed difference, it can be said with prac- 
tical certainty that there is no significant difference be- 
tween the ages of the two classes of cities. Accordingly, 
from the combined data, the most probable mean age as 
of 1940 of any city over 25,000 population is 85% = 5%. 

Three important factors stand out from this study of 
the ages of our cities: 

|. Remarkable uniformity of age or stage of maturity 
among the communities. 

2. Absence of stratification in age with size or geo- 
graphical location, there being no significant difference 
between large metropolitan districts and the smaller 
cities outside such districts. 

3. Definite completion of the period of vigorous 
growth, with the attainment of the present average age 
for all cities of 85% of population saturation. 

Perhaps more important than the stage of maturity of 
the American city is its rate of growth or life span, for 
it is this index which is the measure of the remaining 
potentialities of increase. Since we are at the contract- 
ing end of a great transition, the rate at which our cities 
round off to their saturation levels is of vital importance. 


Fic. 4. IsopROPAGAL MAP OF THE UNITED STATES 
‘s of Growth for Cities Which Had 25,000 Population and Over in 1930 
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In this the coeffi- TT 
Coefficient of Growth = 2.3;) | | 
cient of growth, as t-+—-+—-+- K = 3.0 (Low Saturation Value) + 
is the best guide. 

With the proba- 

ble error of the age | | Coefficient of Growth ~ 1.9 
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present average 
age of 85% of 
saturation, it 
would complete its 
cycle and enter upon a phase of stabilized population in 
approximately two decades hence. A slowly maturing 
community with a coefficient of growth of 0.5 would 
have a life span of approximately 22 decades and would 
reach stabilization four decades hence. Similarly, a 
rapidly maturing community with a coefficient of growth 
of 2 would have a span of 5'/: decades and would reach 
stabilization one decade hence (Fig. 3). The life span 
or the interval between any stages of growth in years is 
inversely proportional to the coefficient of growth. 

What then is revealed by an analysis of the coeffi- 
cients of growth of American cities? Unlike their age, 
which is essentially uniform, their rate of growth as re- 
flected by the coefficient of growth varies over a con- 
siderable range—0.5 to 3.5—and there appears to be a 
general progressive, geographical stratification inter- 
spersed with peak areas of high rates of growth. Con- 
sequently, a general average for all cities would misrepre- 
sent the true significance of the growth characteristics. 
A clearer appreciation of the pat- 
tern of growth igebtained from a 
study of coefficients of growth 
plotted geographically on a map 
of the United States (Fig. 4). By 
connecting points of equal coeffi- 
cients, the authors have developed 
what they term isopropagal lines. 
These lines afford classification of 
areas by growth rates. The iso- 
propagal lines show a general pro- 
gressive increase in the growth 
rate from the eastern United States 
westward, with unusually high 
rates centering in mass-production 
industrial areas. 

An analysis of coefficients of 
growth in accordance with size of 
community shows, as does the 
study of age, that growth charac- 
teristics are independent of the 
size of cities. In view of this lack 
of correlation, there appears to be 
no justification for classifying cities 


Fic. 5. Dertroir METROPOLITAN 
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according to size for purposes of comparing their growth 
characteristics. The most significant classification for 
such study is by coefficient of growth, particularly if 
such classifications are analyzed on the basis of geo- 
graphical areas outlined by isopropagal lines. 

The coefficient of growth, furthermore, is a valuable 
tool in detecting the influence of economic or social 
change upon the characteristics of community growth. 
For example, the influence of modern mass-production 
industry appears to produce definite growth character- 
istics and alters the otherwise normal pattern. The 
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Fic. 6. Wortp PorpuLaTion; COMPARISON OF OTHER NATIONS 
WITH THE UNITED STATES 


Plotting on Logistic Population Grid 


Metropolitan District of Detroit (Fig. 5) prior to 1900 
shows a clearly defined growth coefficient of 1, while 
after that date, and coincident with the introduction of 
the automobile industry, the coefficient rose sharply to 
over 2. Similarly, high coefficients are associated with 
other mass-production industries, and the two-stage 
characteristic is clearly apparent except in those in- 
stances where the birth of the community is coincident 
with the inception of the industry. Irrespective of geo- 
graphical location or size of community, coefficients of 
growth of cities dominated by a mass-production in- 
dustry cluster about the average of 2.3. 

The high coefficient of growth associated with mass- 
production industrial areas indicates not only unusually 
high rates of growth during ‘‘middle age’’ but also is a 
danger sign of a ‘‘short life’’ and a very rapid leveling 
off in ‘‘old age.”’ 

As with mass-production industry, the influence of 
sociological change also is reflected in the coefficient of 
growth, and two-stage characteristics are measurable. 
This phenomenon is apparent throughout the Southern 
states as a concomitant of the change from an agrarian 
to an industrial society. Unusually low first-stage 
growth rates are evidenced, and the second stage is al- 
ready indicated in the 1930 census. Results of detailed 
analysis of the Southern states, however, are not pre 
sented in this study, as data of the 1940 enumeration are 
necessary to define more definitely the coefficient of 
growth of the second stage of development. Preliminary 
studies, however, indicate that the communities of these 
states will fit into the general national pattern. 

Of interest is the influence of the trend from de- 
centralized state government toward centralized national 


Vou. 10, N 0. Io 
government on the population characteristics of the 
nation’s capital. The coefficient of growth of the 
metropolitan district of Washington prior to 1910 is 0.7 
while after 1910 it is 1.5, showing second-stage growth. 

Turning from the cities of the United States, what of 
the population of the nation as a whole as compared 
with that of other countries and of the world? The 
human race as a whole is well beyond “middle age.” 
It passed the mid-point of its maturity about 1875 and 
at present has reached 75% of its ultimate growth, 
which is estimated at 2.7 billion. 

The growth is logistic in character, with a coefficient 


of 0.33. The graphs for European countries (Fig. 6) 
reveal two-stage growth, with a definite break about 
1870. Prior to this date the rate of maturity as measured 
by the coefficient of growth was about one-half that of 
the more recent period. This characteristic is not ap- 
parent for the United States and the world as a whole 
and may be associated with the change from feudal to 
industrial society on the Continent. Europe is maturing 
slightly faster than the world as a whole, with France 
the slowest at C = 0.34, and England the fastest at C = 
0.51. Although Europe as a whole is at present about as 
old as the world, France definitely is in ‘“‘old age,’’ at 
a saturation of 95%, and England is a little younger than 
France at a saturation of about 85%. 

As for the United States as a whole, no longer can it 
be thought of as a “young’’ country. Although it 
passed its mid-point between 1900 and 1910, it has ai- 
ready reached a maturity about equal to that of the 
world in general (74% of saturation), and furthermore, 
with a coefficient of 0.64, is growing old twice as rapidly 
as the general world community. 

In the expression of age as a percentage of population 
saturation, and of coefficient of growth as the over-all 
pitch of the logistic form, two important measures are 
available for more careful evaluation of population 
growth characteristics of communities. These measures 
should be particularly valuable in national, state, and 
local planning. Projections of future growth on the basis 
of the steep ‘‘middle-age’’ rates of the past few decades 
unquestionably would result in spending vast sums for 
facilities for which, most probably, no population will 
exist. Furthermore, such misplaced expenditures will be 
reflected in shortages of funds for new types of facilities 
and services that will be needed in the transition toa 
stabilized population. The importance of a careful popu- 
lation study as a basis for the design of facilities to 
meet future needs cannot be overemphasized. 


TABLE II. GrowrH CHARACTERISTICS OF CITIES OF THE UNITED 
Srates HAVING A PoPULATION oF 25,000 To 100,000 
OUTSIDE OF METROPOLITAN DISTRICTS 
1930 Basep ON Meorum Sarur- 


Crnsus ATION VALUE 
Sat. Value 1940 Coef. of 
Thousands % Sat Growth 

(1) (2) (3) (4) 5) 

Fort Smith, Ark. (after 1880) 31,429 36 u4 I hed 
Bakersfield, Calif. . - 26,015 38 85 1.76 
Danville, I) >a ; 36,765 45 91 l 28 
Joliet, Il 42,993 49 2 1.05 
Muncie, Ind 46,548 62.5 85 1.26 
Cedar Rapids, lowa 56,097 80 80 1 ie 
Hutchinson, Kans 27,085 35 91 sa 
Lexington, Ky 45,736 61 82 
Kalamazoo, Mich 54,786 64 91 26 
Nashua,N.H. . . 31,463 38 78 
Kingston, N. ¥ 28,088 30 96 
Jamestown, N. Y 45,155 55 90 4 
Springfield, Ohio 68,743 80 90 \ 
Marion, Ohio . . 31,08 44 83 
Newark, Ohio . ‘ . 380,596 40 85 4 
Texarkana, Tex. 27,366 39 81 awe 
Ogden, Utah 40,272 54 85 - 
37,251 48 86 


Green Bay, Wis. 
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Core Control and Cutoff Construction at 
Kingsley Dam 


By W. J. TuRNBULL, Assoc. M. Ao. Soc. C.E. 
Soi.s ENGINEER AND Cuter or Lasoratory, Tue Centrat Nesraska Pusiic Power ANp Ireication District, Hastines, Nese. 


and Geo. N. CARTE 


ReEsIDENT ENGINEER, THE CENTRAL NEBRASKA PuBLIC 


(NE of the problems frequently encountered in 
constructing full hydraulic dams is the presence 
of too many fines in the main borrow pits. In some 
cases it has been necessary to waste a good percentage 
of these fines, at considerable expense, to keep the 
confines of the core within design limits. But ut was 
the exact reverse of this problem that confronted the 
engineers at Kingsley Dam, where the main borrow 
pits contained only 30% of the fines needed for core 
construction. In the first of the following articles 
Mr. Turnbull describes the means employed to make 


Core Control in Hydraulic Sluicing 
Operations 


By W. J. TuRNBULL 


HE Kingsley Dam is a _ hydraulic-fill structure 
being built as an on-river dam across the North 
Platte River valley about 8 miles northeast of Ogal- 
lala, Nebr. Its purpose is the storing of flood 


‘waters to be used in a power and irrigation development 


in south-central Nebraska, between Hastings and El- 
wood. The main structure of the dam (Fig. 1) is about 
two miles long, and the dike adjoining it on the north 
is about half that length. In the main section the base 
width is 1,140 ft and the height 160 ft. About 20,000,000 
cu yd of the 26,600,000 total yardage of the dam are now 
in place, and of this quantity at least 11% is core mate- 
rial. 

The two main borrow pits, which furnish all the shell 
material and a part of the 


rR, M. Am. Soc. C.E. 
Power AND [IRRIGATION District, OGALLALA, NEBR. 


up this deficiency. Another interesting feature of the 
work at Kingsley Dam was the construction of a con- 
crete curtain wall.in one abutment. As described by 
Mr. Carter in the second article, the work involved 
driving a 600-/t tunnel into the hillside and stoping 
it down time and again as successive lifts of the wall 
were poured, until a curtain 100 ft high had been 
completed. 

Both these papers were secured for “Civil Engé- 
neering’ through the cooperation of the Nebraska 
Local Section. 


foundation on which to build. In the valley section the 
Brule is overlain with an alluvial sand-gravel material 
ranging in thickness from 10 ft at the toe of the south 
bluff to 120 ft on the north at the toe of the blow-sand 
bluff. The sand-gravel alluvium is covered (except in 
the river channel) with a layer of topsoil ranging from 
about 1 to 10 ft in thickness. This topsoil is a sandy 
loam or loess and is the source of the core material 
available in the main borrow pits. The division line 
between the topsoil and the sand-gravel is very distinct 
There are no buried clay layers or lenses in the sand- 
gravel alluvium. 

The water table in the valley is in general only a few 
feet below the ground surface. 

Under the south or right abutment the Brule rises 
about 100 ft in elevation and is overlain with the Ogallala 
sandstone formation, which averages about 200 ft in 
thickness. It was laid down by the ancient river as a 
fine silt to coarse sand with more or less secondary cal- 
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GENERAL View OF HyDRAULIC OPERATIONS 
Pipe Line Floating on Core Pool Supplies ‘Make-Up Material,” 


as Needed, from Auxiliary Borrow Pit 


cium carbonate cementation. There are some alter- 
nating beds of semi-hard calcareous caliche sandstone, 
also a few beds of cemented conglomerate or “‘mortar”’ 
stone high up in the formation. Upon subsidence of the 
enormous flows of ancient times the valley was degraded 
and the new shore line was eroded and deeply incised at 
frequent intervals by side inflow of surface drainage, 
thus leaving the terrain adjacent to the valley as a series 
of ridges of which the right dam abutment is one. The 
Ogallala formation is overlain with a terrace gravel 
ranging up to 20 ft in thickness, and the latter in turn is 
overlain with a surface deposit of sandy and silty loess 
ranging up to 35 ft in thickness. 


CHARACTER OF AVAILABLE MATERIAL 


Initial study of the material available had showed 
that a hydraulic-fill dam would be the most feasible type 
of construction. The Engineering News-Record for 
July 13, 1933, page 26, gives gradation curves of borrow- 
pit material for 14 hydraulic-fill dams. The average 
gradation of the valley borrow-pit material (topsoil and 
sand-gravel combined) at the Kingsley site lay well on 
the coarse side of the average for those dams, thus indi- 
cating that a favorable shell material could be obtained. 
Further, a study of the loam and loess topsoil showed 
that its gradation was only a little coarser than the average 
gradation of core material from 27 other hydraulic-fill 
dams. ‘This was a pretty safe indication that the topsoil 
would furnish satisfactory core material. 

It early became evident, however, that the topsoil on 
the main valley borrow pits would not furnish more than 
about 30% of the core material required for the designed 
core section, which has side slopes of 1 horizontal to 3 
vertical and is 110 ft wide at the base. The only other 
material readily available to make up the deficiency 
was the sandy and silty loess forming the surface deposit 
on the ridge extending to the southward from the south 
abutment. This material on analysis proved to be 
quite similar to the loam and loess topsoil in the valley. 
In consequence, borrow areas of sufficient size to furnish 
the necessary supplemental core material were laid out 
on this and adjacent ridges. 

Rather detailed physical and chemical tests were made 
on the hill loess material and on the valley loam and loess 
material with respect to their suitability for use in the 
core. The action of these soils when mixed with North 
Platte River and ground waters was carefully studied. 
The results indicated that the material would consolidate 
very rapidly to a density which would furnish consider- 
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able stability to the core as 
well as render it quite im. 
pervious to the passage of 
water. Further, it appeared 
that very little if any tendency 
toward the formation of an 
unstable flocculence in the 
core pool would exist. 

At the present time, some 
2,100,000 cu yd of material 
have been placed in the core 
and there has been no indica- 
tion of flocculation. Tests 
made with the 6-in. diameter 
iron ball, on core material 
placed not longer than 24 
hours, show penetrations of 
only 6 in. to 2 ft. On some 
hydraulic-fill dams the pene- 
tration of the ball into the core 
material, a considerable time 
after placement, has been several feet. Undisturbed 
samples for weight tests taken from 10 to 20 ft below 
the surface of the core indicate that the rate of consoli- 
dation anticipated is being approximately obtained. 

Table I shows the approximate average gradation of 
the various materials encountered in a cross section of 


Taste I. APPROXIMATE AVERAGE GRADATION OF MATERIALS 
ENCOUNTERED ALONG AxIs oF Dam 


or Soms 


MATERIAL % RETAINED ON Steve No. CLASSIFICATION 
4 10 20 5O 100 200 &% Clay % Silt % Sand 
Sand-gravel (valley) . 12 23 41 83 95 98 0 0 100 
Terrace gravel (hill) . 30 55 75 95 99 100 0 0 100 
Loam and loess topsoil 0 oOo 8 8 19 50 8 25 67 
Hill loess 42 6 31 63 
Blow sand © B@ 0 oy 
Ogallala sandstone* 000 8 6 8&7 6 27 67 
Brule 8 23 57 35 


* The Ogallala sandstone contains from 2 to 50% of calcium carbonate 


the river valley on the axis of the dam, and will describe 
these materials more clearly than hundreds of words. 
Figure 2 (a) shows the average, maximum, and minimum 
gradations of the core and shell materials in the borrow 
pits, and Fig. 2 (6) shows similar curves for the materials 
as actually placed 
in the dam. 

In preparing the 
plans and specifica- 
tions for construc- 
tion, the District's 
engineers and con- 
sultants worked up 
a suggested method 
for placement of 
the hill loess mate- 
rial in the core sec- 
tion. This method 
was followed to a 
great extent by the 
contractor. A 
pump barge located 
in the south end of 
the core pool carries 
two 18-in. pumps, 
in series, driven by 
two 800-hp syn- 
chronous motors, 


which force water Tue Hoc Box 
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through a 20-in. pipe line to a steel hog box ‘' 


don top of the south bluff, about 1,500 ft 
south of the top of the abutment and about om 
2) ft above the base of thedam. The hog box eo|—2 
10 ft wide, 20 ft long, and 10 ft deep. Near : 


locate 


its base, at one end, the incoming pipe line 70}-—4 

connects to a V-pipe arrangement that directs : 

the water into the box in the form of two heavy 

iets under high pressure. Soil-and-water slurry e : 
9 


is discharged out the other end of the hog box 
through an 18-in. pump driven by an 800-hp a 
variable-speed motor. This pump is supple- 
mented by another one of the same size 30 
mounted directly in the line several hundred 


feet distant. The slurry is directed tothe core -; 2 
pool through a 20-in. pipe floating on the pool = 
along the dam center line, and is dropped into « " 


© SHELL BORROW PIT MATERIAL 


To 10 

BORROW PIT TOPSOIL 
Minimum Grading 
Maximum Grading 
Average Grading 

BORROW PIT MATERIAL 
Maximum Grading 
Average Grading 


{No 30 t 
No. 20-—= 
No. 4 
\ 
t 


No 


Minimum Grading 
Maximum Grading 
Average Grading 


Larger 


the core through 6-in. by 9-in. trap openings 3 
1 


in the bottom of the pipe. Each pipe section = 

is 50 ft long, and has two trap openings thatcan = . | core 

be opened or closed as desired. 
a 3 


EXPECTATIONS ON HOG-BOX CAPACITY EXCEEDED 
4 


Core material is delivered dry to the hog box ae 
and dumped into a hopper with two openings 
at the bottom. A reciprocating shaker with 
sloping table is set below each opening. The 
material is fed onto the shaker and drops thence 
directly into the hog box, where it is thoroughly 
dispersed in the water by the two heavy jets. 
At the start of operations it was thought that, 
in order to secure a well-mixed slurry, the 
capacity of the hog box could not exceed 600 
cu yd of material per hour. However, at the 
present time over 1,150 cu yd of core material 
per hour is being mixed. The increased capacity 


SHELL MATERIAL 


ercentage 


MATERIAL: || 
Minimum Grading 
Maximum Grading 
Average Grading 


Minimum Grading 
Maximum Grading ~*~ 
Average Grading 


+ +4444 


was obtained by cutting out one shaker entirely S 18 
and dumping directly into the mixing chamber. 

During the period that only 600 cu yd per hour a earls ‘| 
of core material was being mixed, the gravity 

head was great enough to force the core slurry Fic. 2. Particie-Size Disrrinution Curves For (a) Borrow 


material through the full length of the core line 

to the north end of the dam. However, when 

the production was increased to 1,150 cu yd per hour, 
the slurry became so heavy that it has been necessary to 
use the pump to keep the line from plugging. 

The loess core material is dumped directly into the 
top of the hopper through a grizzly that is flush with the 
surrounding ground surface. The hauling equipment 
consists of three 24-yd wheeled scrapers pulled by crawler- 
type tractors and fifteen 13'/,-yd wheeled-tractor-and- 
truck units. The hog box is so located in the borrow 
areas that the longest haul is approximately one mile. 


PUMP FOR HANDLING “Make-Up” Corg,MATERIAL 


MATERIALS AND ()) MATERIALS IN FILL, KInGsLtey Dam 


For control of the dredging and core placement opera- 
tions, frequent sampling in the core and transition-zone 
sections has been maintained. One sample is taken for 
about every 150cu ydof core placed, and tested for particle- 
size gradation only. Later, record samples for density 
and moisture content as well as particle size are taken 
in the core and transition zones and in the shells. 


CLOSE CORE CONTROL SECURED 


It is believed that the hydraulic operations at the 
Kingsley Dam are unique with respect to the close 
control of the core as to quantity and rate of placement. 
The fact that about 70% of the core is placed by an 
operation completely independent of the two main 
dredges makes possible this close control. The quantity 
and rate of placement of the core material is based upon 
the findings of the routine field inspectors and the control 
sampling crews. Any tendency for either beach to 
encroach into the core, or vice versa, can be almost im- 
mediately arrested by changing the rate of deposition of 
the core material at the particular point or points in 
question. The physical evidence of the close control of 
the core is the fact that at present the average width of 
the transition zones is only about 40 ft. 

The average depth of the core pool is maintained at 
about 4 ft. The under-water slope of the surface of the 
core from the core discharge line toward the transition 
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zones is about 1 vertical to 12 horizontal. There is a 
slight tendency toward segregation of the core material 
dropped from the floating pontoon line into the water. 
The result is a sandy loess immediately under the core 
line, merging into a fine silt loess near the edges of the 
core. The reverse is true of the core material washed 
in over the beaches from the main borrow-pit dredges. 
The general effect of this segregation is not detrimental 
to the core as a whole. It does produce a core in which 
the clay content of individual samples ranges from about 
3 to 30%, as against a corresponding range of 3 to 17% 
in clay content of the core material as encountered in 
the borrow pits, and thus a wider variation in the con- 
solidation characteristics of the core. However, the 
average consolidation of the core as a whole agrees with 
that anticipated from studies of the original borrow 
material. The variation in grading of the core material 
in borrow and in fill is shown graphically by a comparison 
of Figs. 2 (a) and 2 (6). 


Novel Construction Method for 
Curtain Wall 
By Geo. N. CARTER 


‘THE ridge which is the right abutment of the Kingsley 

Dam will be subject to a reservoir head of from 
about 90 ft, at its base, to zero, at a point 100 ft below 
the top. The minimum width of the ridge varies from 
1,300 ft at the base to 800 ft at the full storage level of 
the reservoir. These dimensions increase rapidly with 
distance from the river, as the side washes which have 
formed this ridge are comparatively short and have steep 
gradients. 

Minimum safe length of path of percolation of water 
through the Ogallala 
formation indicated 
that some type of 
cutoff should be pro- 
vided for a distance 
of 600 ft from the end 
of the core of the 
dam. Beyond that 
point decreased re- 
servoir head and in- 
creased width of 
ridge combine to pro- 
vide a safe condition 
with respect to seep- 
age around the end 
of the dam. 

The Brule surface 
(Fig. 1), rising in a 
series of benches 
from the thalweg of 
the North Platte 
River valley, 
creases in elevation 
from a low of 3,015 
to El. 3,170 (U.S.G.S. 
datum) where it 
levels out at a point 
within 200 ft of the 
end of the dam's crest, thereafter extending approxi- 
mately level for several miles. Crest level of the dam is 
3,290 and full reservoir level, 3,270. 

Whatever cutoff might be constructed would obviously 
be founded on the Brule, and thus would be 100 ft high. 
First study was given to use of a compacted-fill earth 


Looxkinc Down THe SoutH ABUTMENT 


Water Supply Line on the Right; 
Core Slurry Line on the Left 
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core placed in an open cut. Such a cut would have been 


some 190 ft deep, and assuming the steepest side slopes ‘ 
to which it could have been safely excavated, it would 
still have been of such size that the ridge would of neces. ¢ 
sity have been almost entirely removed at the top 
Moreover, some 700,000 yd of excavation would have f 
been required, much of which would have had to be i 
replaced as the rolled core was built up. a 

The Ogallala formation is too hard in some strata to l 
permit of driving steel sheet piling, and some excavation f 
obviously would have first been necessary had the forma. F 
tion offered any promise of admitting piling of the length 0 
required to reach the impervious Brule. fi 

Consideration was next given to the possibility of v 
grouting the abutment, and several tests were made to fe 
determine the feasibility of this method of sealing off 5 
the various sand and other pervious strata. Results 
indicated that diffusion of grout through the more per. Cl 
vious Ogallala beds would not be secured. Rather, the tl 
grout concentrated in seams and on bedding planes of te 
least resistance and there flowed away as long as it was it 
pumped into a grout hole. Cement, bentonite, and k 
sodium silicate grout of varying percentage solutions Pp 
were used with pressures of from 20 to 115 Ib per sq in. @ 

tl 
FINAL PLAN FOR CURTAIN-WALL CONSTRUCTION tl 

The plan finally adopted to meet the cutoff require- as 
ment of this abutment of the dam was the construction 
of a concrete curtain wall with compacted fill on the (] 
water side. This wall was to be built by lifts in a series al 
of superimposed tunnels or drifts, starting on the Brule tk 
and rising by increments until the required elevation of be 
the cutoff was reached. With this procedure the top of bl 
the ridge, some 90 ft above the flow line of the reservoir, tk 
would not be disturbed. uy 

As the ridge had previously been drilled, cored, classi- o 
fied, and logged for a distance of 6,000 ft back from the 
end of the dam, good information was available regarding 
the nature and extent of all formations down to the Brule 
From these data it was evident that a considerable part 
of the formation could be tunneled without timbering, 
and that some part of the tunnel excavation would be 
suitable for compacted backfill, while the rest would 
have to be removed from the tunnels and wasted, either 
on account of its pervious nature or because it would be 
too hard to compact. Obviously, where original ground 
TIMBERED AND UNTIMBERED TUNNEL Sections Durinc 

WALL CONSTRUCTION 
At the Left, Backfilling Has Been Completed and Forms Are Ready . 
for Pouring the Next Lift; At Right, Backfilling a Lift with : 


Imported Material Is Under Way 
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was unsuitable, imported material 
would be required for the com- 
pacted backfill alongside of the 
concrete curtain wall. 

Design and contract plans called 
for a tunnel excavation 6 ft wide 
jor pay line without overbreak; 
a reinforced concrete curtain wall, 
| ft thick, keyed into Brule and 
poured against undisturbed origi- 
nal ground on the downstream side 
of the tunnel side wall; and back- 
filling of all the rest of the tunnel 
with compacted material. Five- 
foot lifts of concrete wall were 
specified. 

The curtain wall ties onto a 
concrete core wall which envelops 
the large outlets under the dam, which in turn ties on 
to a sheet-pile cutoff wall 9,700 ft long and varying 
in depth from 40 to 150 ft. All these cutoffs are well 
keyed into Brule. Each lift of the curtain wall was 
projected horizontally into a surface cutoff trench which 
extends to the top of the dam. Thus the outer end of 
the curtain wall also constitutes a concrete cutoff wall in 
the trench, which is backfilled with compacted material 
and bonded to the hydraulic core of the dam. 

Additional cutoff features of the Kingsley Dam include: 
(1) a small rolled core, placed in a cutoff trench excavated 
along each side of the sheet piling to such depth 
that there is everywhere a 20-ft lap of compacted core 
below the top of the piling; (2) a compacted earth 
blanket 3 ft thick, laid on the upstream foundation of 
the dam, connected to the rolled core and extending 
upstream 1,500 ft therefrom; and (3) the main hydraulic 
core, which envelops and laps over the rolled core and 
extends to within 
10 ft of the top of 
the dam. 

Work on the 
right abutment 
cutoff was started 
by drifting into 
the hill for the full 
length of the cur- 
tain wall (600 ft) 
on the general ele- 
vation of the 
Brule. To main- 
tain a reasonably 
level tunnel floor 
for good working 
conditions on the 
first lift, some 
Brule humps were 
cut through and 
low places passed 
over; later the 
low spots were 
trenched into the 
Brule and con- 
crete was poured 
in them without 
forms. Material 
was transported in 
l-yd mine cars. 
When the first 
drift was com- 


PART OF FrinisHep CuRTAIN 
PROJECTION Forminc Cutorr pleted, a _ key 


\ Borrom or Curorr TrRENcH trench was cut 


Civit ENGINEERING for October 1940 627 


HEADFRAMES OF SHAFTS ALONG THE TUNNEL LINE 


into the Brule, forms were erected for the curtain wall, 
and the pour was made. 

Then the tunnel roof was stoped down, moistened, and 
compacted with air hammers in 4 to 6-in. lifts. Thus 
the tunnel floor was raised until it reached the top of the 
first lift of the concrete wall; then another lift of wall 
was poured, and so on. 

Above the level of the third lift a large part of the 
Ogallala formation was so hard it could not be brought 
to satisfactory density except with an abnormal amount 
of compaction; hence imported backfill was required. 
Fortunately the surface soil immediately above the loca- 
tion of the curtain wall was loess, and ideal for this 
purpose. After some studies of the most economical 
method of operation, taking into account the probable 
amount of imported backfill required, it was concluded 
that operation from two shafts sunk on the tunnel line 
would prove more economical than routing all materials 
via the tunnel portal. Accordingly, such shafts, 180 ft 
deep, were sunk and fully equipped with hoists, and 
were subsequently largely used for wasting tunnel muck 
and introducing concrete and prewetted loess. 

Total quantities for the curtain wall included 57,250 
sq ft of concrete wall, 12,500 cu yd of excavation, and 
9,000 cu yd (measured in excavation) of imported back- 
fill. Less than 50% of the job required timbering. 
Light shooting was done on a small part of the excava- 
tion. The wall was completed in 15 months of working 
time with a small crew of men. As there was no reason 
for rushing the job, all work was done to best advantage 
without regard to time. 

Contractors’ bid prices were as follows: for concrete 
curtain wall, $0.70 per sq ft; for excavation, $3.50 per 
cu yd; and for imported backfill, $0.25 per cu yd. 


ORGANIZATION AND PERSONNEL 


The Kingsley Dam is being constructed by the Central 
Nebraska Public Power and Irrigation District organized 
under the state laws of Nebraska. George E. Johnson 
is chief engineer and general manager; R. O. Green, 
assistant chief engineer and general manager; W. J. 
Turnbull, chief soils engineer; and the writer, Geo. 
N. Carter, is resident engineer on the dam. General 
contractors are the Minneapolis Dredging Company and 
the Martin Wunderlich Company, of Minneapolis and 
St. Paul. George P. Leonard is the general superin- 
tendent for the contractors. The District is operating 
under a loan and grant from the Public Works Adminis- 
tration. The board of consulting engineers employed 
by the District to collaborate in design and construction 
consists of H. S. Hunt, president, and Joel D. Justin 
and William P. Creager. 
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Construction of Thomas A. Edison Bridge 


Erection of 200-Ton Girders Is Outstanding Feature of Work on New Jersey Project 


By Morris GoopkInp 


Member AMEricAN Society or Civit ENGINEERS 
Bripce Enorneer, State Highway DEPARTMENT, TRENTON, N.J. 


RINCIPAL design features 
P=: the Thomas A. Edison 

Bridge have been described 
in the August 1940 issue of CrvIL 
ENGINEERING. It will be recalled 
that the structure has an over-all 
length of 4,386 ft and a vertical 
clearance at the channel span of 
135 ft above mean high water. 
On the north side of the river 
there are six spans of 152 ft 6 in., 
and six spans of 84 ft 6 in., all 
simply supported. On the south 
side there are eight simple spans 
of 132 ft 6 in. The main spans 
across the river are nine in num- 
ber and consist of one 250-ft 
channel span and eight spans of 
200 ft. The roadway is 52 ft in 
width. 

For construction of the bridge 
six contracts were awarded, as 
follows: (1) river piers, (2) river 
pier shafts, (3) piers on south ap- 
proach, (4) piers on north approach, 
(5) structural steel, and (6) concrete deck and lighting 
systems. These contracts were let at intervals to insure 
continuous operations on the various portions of the 
structure without undue interference. In discussing the 
work it will be convenient to follow the same divisions. 

Contract 1. With the exception of the main channel 
between Piers 8 and 9 and the span between Piers 9 
and 10, the Raritan River at this point is not navigable. 
It was therefore necessary to dredge a construction 
channel across the river from the main channel to the 
south shore to make Piers | to 7 accessible. This cross 
channel was located east of the piers and was made 12 ft 
deep for a clear width of 100 ft; it was later utilized in 
the operations of Contracts 2 and 5. The excavation 
was done with a suction dredge discharging through a 
20-in. pipe line and involved the removal of about 
50,000 cu yd of material. 

The working chambers of structural steel were fabri- 
cated and assembled by the Bethlehem Steel Company, 
shipped to the Long Island City plant of the J. K. 
Welding Company for complete welding for watertight- 
ness, and then towed to the bridge site. Pile guide 
platforms involving 12 piles each were driven at each 
end of the pier about 2 ft 6 in. from the cutting edges for 
the control of the caissons. The build-ups above the 
steel caissons consisted of 3-in. planking bolted to 6-in. 
I-beam studding. The use of steel beams was necessary 
to conform with the provisions of the specifications 
requiring that no timber be left within the neat lines of 
the piers if open dredging methods are used. 

Pier 4 was sealed by open dredging at El. —85.5 with 
the cutting edge at El. —78.75. The remaining nine 
piers required use of compressed air at various stages 
of their sinking and for their final landing and sealing. 
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Tue Tuomas A, Epison BRIDGE 
Main Channel Span (250 Ft) in Foreground 


The open dredging was done with 
a boat 90 by 36 by 10 ft, on which 
were mounted two steam-operated 
derricks with 75-ft booms. Both 
derricks operated simultaneously 
through three dredging wells, each 
8 ft 6 in. in diameter. 

A wooden hull 82 by 32 by 
10 ft, to which were attached 
two steel pontoons 4 by 8 by 60 ft 
for stability, was used as a con- 
crete boat. It was equipped with 
a 60-cu yd, three-compartment bin 
for aggregates and a 200-bbl bulk 
cement hopper. These discharged 
into weighing batchers and thence 
into two l-yd mixers. The con- 
crete was discharged onto a 24-in. 
belt conveyor, which in turn 
loaded it onto a 40-ft swinging 
conveyor. The concrete boat was 
also equipped with a 400-bbl bulk 
cement storage bin located aft of 
the mixers, and the cement was 
conveyed to the upper hopper by a 
worm and chain-bucket conveyor. An adequate steam 
heating plant was also mounted on the boat for cold- 
weather concreting. 

The compressed-air equipment was mounted on a steel 
hull 88 by 32 by 8 ft in an insulated steel building 26 by 
60 ft. The principal units were a 1,200-cu ft and an 
1,800-cu ft pneumatic compressor driven by Diesel 
engines of 150 and 200 hp, respectively, for low pressures. 
The high air pressure was furnished by an 850-cu ft 
two-stage compressor driven by a 115-hp Diesel engine. 
This boat also contained the electric plant, the hospital 
lock, and the doctor’s quarters. The pneumatic equip- 
ment for the caissons consisted of four Moran muck locks, 
two l-cu yd concrete locks, and two 7 by 12-ft vertical 
man locks. 

The sand hogs were quartered in a houseboat 34 by 
SO by 10 ft, fully equipped with showers, toilets, steam 
heating plant, lockers, and change rooms. On this con- 
tract three deck lighters were used to handle materials, 
and three derrick lighters with 100-ft booms were used 
for various construction operations. 

Contract 2. The contractor for Contract 1 was the 
successful bidder for Contract 2—river pier shafts—and 
he utilized much of the same equipment in this work. 
The principal modifications involved the elevating 0 
equipment and extending of booms to reach the tall 
sections of the shafts. One of the booms on the double- 
derrick boat was extended to 150 ft by slipping a steel 
section over the original timber boom. A gantry was 
built over the compressor house of the compressor boat, 
and on it a whirler crane was mounted. This crane was 
driven by compressed air from equipment previously 
used for the pneumatic caissons, and its boom had a 
reach of 155 ft above water level. 
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SrnKING CAISSONS FOR THE RIVER PIERS 


All conerete in the shafts up to and including the first 
strut was placed by means of a 40-ft swinging conveyor. 
One end of this conveyor was mounted on a tower built 
for the purpose on the mixer boat, and the other end was 
supported in a boom swivel connected to the tower. 
The remainder of the concrete was placed by buckets 
from the long booms. 

Contracts 3 and 4. The operations on the piers for 
the north and south approaches involved usual practices 
of open cofferdam construction for excavation, and 
standard methods for pile driving. The contractor for 
Contract 3 chose to support the strut forms by 20-in. 
I-beams bolted to the pier shafts, whereas the contractor 
for Contract 4 used timber bents supported at the ground 
line. A combination of both methods was used on 
Contract 2. The concrete for the piers on the north 
approach, involving two-story frames, was placed by a 
crane having a boom 125 ft long. 

Contract 5. The handling and erection of the girders 
involved many unusual problems. By reason of their 
weight, length, and depth, special study had to be given 
not only to their fabrication in Pottstown but to their 
shipment to the site, field assembly, and erection. 

The first six spans on the north end from Piers 6N to 
\2N are 85 ft 6 in. long, and offered no difficulty. The 
girders were shipped by rail to the local yard, delivered 
to the job by truck and trailer, and erected from the 
ground by a crane with 60-ft boom and 12-ft jib. 


ING ConcRETE PLANT at WorK Besipe CAISSON 
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A WorkKING CHAMBER ON ONE OF THE RIVER PIERS 


While these spans were being erected, an additional 
crane with an 80-ft boom and a 20-ft jib was used to 
erect the two-boom traveler which was to serve for the 
longer girders on the north approach and all the river 
spans. This traveler consisted of two 85-ton stiff-leg 
derricks mounted as a unit on a rectangular steel frame, 
39 ft from center to center of side sills, corresponding to 
the spacing of the griders, and 62 ft 6 in. from the center 
line of the mast to the rear tie-down. The mast was 
56 ft high and the boom 105 ft long. The traveler was 
supported on four two-wheel trucks running on 130-lb 
rails under the side sills and was powered by two 150-hp 
gasoline engines through three-drum hoisting engines. 
The topping falls, the main fall, and the runner leads 
were all ’/s-in. wire ropes, the topping falls being reeved 
to 18 parts, the main fall to 9 parts, and the runner used 
in a single part. The total dead weight of the rig was 
260 tons, which was equally distributed to the four 
trucks, when moving, by swinging the booms to the rear. 
The traveler was moved out to Pier 6N for its first 
erection position. 

The girders from Pier 10 to Pier 6N are each 154 ft 
long, weigh 95 tons, and are 15 ft 2 in. deep at the 
haunches. They were completely fabricated at Potts- 
town and shipped by rail to a railroad yard at tidewater 
in Jersey City. Because of their depth and the limited 
vertical clearances at bridges and electric catenary sys- 
tems on the railroad, the girders were loaded on three low 
flat cars with a special drawbar built in the shape of a 
“U”’ of box section to accommodate the overhanging 
haunch. This drawbar had a clearance above the rail of 
4'/; in. and the top of girder was about 5 in. below the 
electrification lines, making it necessary to kill the power 
while these shipments were being made. At Jersey City 
these girders with their cars were transferred to a 250-ft 
car float and towed to the bridge site. 

While the erection of spans from Pier 6N to Pier 12N 
was in progress, a floating derrick, especially designed 
for this project, was constructed in Jersey City. This 
derrick was mounted on two deck scows, each 121 by 36 
ft, fastened side by side. The derrick tower consisted of 
a triangular structural steel frame, 43 ft wide by 61 ft 
deep by 86 ft high, with a 77-ft boom. An A-frame 57 
ft high was built on top of the tower. The derrick was 
powered with a 175-hp gasoline engine. It was first used 
for unloading the 154-ft girders from the car floats, and 
for this purpose the boom was temporarily stepped into 
a heel-block above the tower base. Preparatory to un- 
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Hauncu GrrpeR ASSEMBLED IN SHOP—LENGTH 124 Fr 6 IN., 
Maximum 20 Fr 6'/, IN. 


The Horizontal Web Splice Was Made in the Field 


loading these girders, a standard-gage track had been laid 
from the river's edge at Pier 10 to Pier 6N on a maximum 
grade of 6.5%. 

The derrick boat was placed in position at Pier 10, and 
transferred the girders from the car float to two 4-wheel 
trucks, on which they were hauled to their proper posi- 
tion under the traveler by a double-drum hoisting engine 
set on top of the hill. The girders were then lifted into 
place by the two booms of the traveler, which acted 
through a balance beam consisting of a 30-in., 190-Ib 
beam, with the pin holes for the falls at 10-ft centers. 
The balance beam was connected to the girder through a 
ball-bearing swivel attached to a hitch plate at the center 
of the girder. After a pair of girders had been set, each 
boom acted independently in fitting in the floor beams 
and bracing. 


GIRDERS FOR SOUTH APPROACH AND MAIN CROSSING 


While these operations were under way, steps were 
being taken in the erection of the 134-ft 6-in. girders in 
the eight spans on the south approach between Piers 
i\Sand 1. For this purpose a single-boom traveler of 85- 
ton capacity, on a triangular frame, was used. It was 
in effect similar to half the traveler used on the north ap- 
proach, with one truck over the east girder and two 
trucks over the west girder. Power was supplied by a 
\75-hp gasoline engine through a three-drum hoisting 
engine, and the total dead weight was 157 tons. Erec- 
tion from below was impractical because of the swampy 
condition of the ground. 

These girders, weighing 67 tons, were shipped by rail 
to the local freight yard and transported to the site by 
trailer trucks operating on 32 
wheels. A material track consist- 
ing of the east traveler rail and an 
additional rail laid 6 ft 6 in. west- 
erly, on the first line of stringers, 
was used to deliver the girders and 
other members on two 4-wheel 
trucks from the trailer trucks to the 
traveler. The traveler's first posi- 
tion was over the south abut- 
ment, called Pier 1S, from which 
the first span was set, and it was 
moved successively to a position 
over each pier until all eight spans 
on the south approach had been 
erected. It was then backed to 
the abutment, where it was dismantled and removed. 

Crossing of the river itself is accomplished by three 
units of three-span continuous girders, having total 
lengths of 650 ft, 600 ft, and 600 ft, respectively, from 
north to south, and extending from Piers 10 to 1. These 
girders were completely assembled in the shop at Potts- 
town, but for shipping and handling had to be taken 
down and reassembled at the bridge site. The first unit 
was composed of three spans of 200 ft, 250 ft, and 200 ft, 
with depths at mid-span of 13 ft 0°/, in. Each of the 


SpectaL DrawBarRs WERE REQUIRED TO PERMIT RAIL TRANS- 
PORTATION OF THE 154-FT GrrpERS 


650-ft girders was raised in three sections, the first being 
260 ft long and weighing 197 tons without erection de. 
vices, and extending from Pier 10 to a 60-ft cantilever 
beyond Pier 9. The second section was 247 ft long 
weighed 179 tons, and cantilevered 57 ft south of Pier 
8. The closing section of this unit was 143 ft long 
weighed 94 tons, and terminated at Pier 7. 

The first section was shipped by rail in three parts to 
Jersey City and there loaded on car floats to be towed to 
the site. The haunch girder was about 120 ft long and 
was divided by a horizontal field web splice; to this was 
connected the 140-ft piece by a field web-and-flange 
splice to complete the 260-ft section. The lower portion 
of the haunch girder was removed from the car float by 
the two-boom traveler, which had been moved out to 
Pier 10 and loaded on blocking on a second float. The 
top section was then lowered between the horizontal 
splice plates, which were shop riveted to the lower section 
and the girder riveted up. The flanking section was 
similarly lowered on to blocking to assure proper profile 
and alinement, and was assembled with and riveted to 
the haunch girder. 

In preparing the girder for erection the final step was 
the attachment of a temporary horizontal stiffening 
truss to the top flange to resist buckling under compres. 
sion and lateral forces during the erection procedure. It 
was of the double intersection type, 21 ft deep and cen- 
tered about the girder flange. There were five panels, 
each 50 ft long, the compression web members consisting 
of 8-in W. F. beams at 24 Ib, and the diagonal web mem- 
bers of one part of l-in. wire rope. The chord members 
were of two parts of 1-in. wire rope. Each cable member 
was independent and provided with its own turnbuckle 
for adjustment. Two lifting hitches were then attached 
to the girder, the one for the two-boom traveler taking 
125 tons, and the other for the derrick boat lifting 75 
tons. 

While supported on the float the girder was practically 
uniformly loaded, and in this condition the stiffening 
truss was fully tightened. The girder was picked up 
slowly by the traveler and derrick boat until it was just 
hanging clear. The trussing was then again adjusted to 
take up any slack that might have been induced by a 
change in the loading conditions of the girder. Careful 


observations were made of the alinement in this position 
before final word was given for the actual raising. Whe 
the girder was landed on its shoes it was immediately 
lashed to the piers and adjoining span. The trussing 
was again checked and tightened in this position. The 
mating girder was handled in a similar manner, and not 
until the span was adequately braced by floor beams and 
bracing was the trussing removed. . 
Before the traveler could be moved from Pier 10 to 
Pier 9, preparatory to raising the second section o! this 
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ynit, a counterweight affording 2,500 ft-tons was hung 
from the cantilevered end of the first section to keep the 
irder stresses from the traveler load within design limits. 

While the traveler was still at Pier 10, it assembled the 
three parts of the 247-ft section. It was then moved out 
50 ft south of Pier 9, from which position it lifted this 
section. The derrick boat landed its end on Pier 8, and 
only enough holes near the center of the web were bolted 
at the splice to the first section to transmit the shear with 
the rig cut loose. Zero moment at the splice was pro- 


Deck POURING AND FINISHING 


duced by swinging the booms back or by changing the po- 
sition of the traveler until the holes matched perfectly. 
The flange and web splices were then fitted up. The 
last section of the 650-ft girder required no field assembly 
and was delivered directly to its location between Piers 
7and&. It was erected without trussing. 

The erection procedure for the 600-ft continuous gird- 
ers was similar to that for the 650-ft girders with some 
minor exceptions. Since the 600-ft girders were only 
15 ft 1°/, in. deep and 102 ft long at the haunch section, 
it was possible to ship this section fully shop assembled, 
thereby eliminating a horizontal field splice. Each 
girder was loaded on two flat cars with bolsters spaced 
at 90 ft, the girder itself serving as a drawbar. The as- 
sembly of the flanking section to the haunch section was 
made in the river south of Pier 10, but since the traveler 
had been moved out toward Pier 7 it was no longer avail- 
able for this operation. Tackles were therefore rigged 
up from the bridge deck 60 ft south of Pier 10. Frame- 
work for these tackles consisted of two column sections 
laid across the girders and stringers and blocked to proper 
bearing. To these sections blocks and falls 45 ft apart 
were attached, giving a total lifting capacity of 120 tons. 
This rigging was used to lift the girder sections from the 
delivery cars on car floats and to assemble them for the 
vertical splices. The assembled girders were then de- 
livered to the traveler and derrick boat for erection in a 
manner similar to that for the 650-ft girders. The trav- 
eler was eventually dismantled by the derrick boat. 


CONSTRUCTION OF THE CONCRETE DECK 


Contract 6. While work on the erection of the struc- 
tural stecl was in progress, the final contract involving the 
concrete deck and lighting systems was awarded. (De- 


tails of the deck were described in the preceding article.) 
This Works involved a total of 6,911 cu yd of concrete of 
':1.75 5.21 mix. By the use of standard road mixing 
and fin sling equipment on the deck, this concrete was 
Placed with a slump of about 1'/: in., and test cylinders 


A 260-Fr GrrpER, WITH SPECIAL TRUS- 
SING ON Top FLANGE TO PREVENT 
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have shown a 28-day strength of over 5,000 Ib per sq in. 
Particular attention was given to the finish of the grade 
by means of both transverse and longitudinal screeding 
to obtain a satisfactory riding surface. As anticipated 
in the design, full use was made of the reinforcing trusses 
to support the concreting equipment, consisting of a 27-E 
paver, a finishing machine, and 3-cu yd batch trucks. 

The final items in the completion of the bridge were the 
installation of the roadway series lighting system, the 
navigation lighting system fed from the roadway circuit 
through series multiple transformers, and the traffic- 
signal lighting system. The operation of the signals was 
described in the previous article. 

While the design and construction of the bridge in- 
volved a number of novel features, and the fabrication 
and erection of the structural steel were of a pioneering 
nature in many respects, it is felt that all the advantages 
claimed in the choice of type for this structure have been 
realized. Wind conditions play an unusually important 
part in the erection of long slender girders of the type 
used on this job, but with due consideration of this hazard 
there should be no difficulty in the satisfactory handling 
of such members by properly equipped and competent 
erection crews. 


COSTS AND ACKNOWLEDGMENTS 
The following is a tabulation of the various contracts: 


$1,157,657.00 The Peter F. Connolly Company 
Comtrested..... 358,598.50 The Peter F. Connolly Company 
184,471.35 Fehlhaber Pile Company, Inc. 
e 217,182.10 J. F. Chapman and Son, Inc. 
1,708,820.44 The Bethlehem Steel Company 
283,081.90 John G. English, Inc., and 
_—_ Joseph Nesto and Company 
Total . . . . $3,909,811.29 


The bridge was built by the State of New Jersey with 
the aid of a grant of 45% from the Public Works Admin- 
istration. The state is represented by the State High- 
way Department with E. Donald Sterner, commissioner ; 
James Logan, state highway engineer; and C. F. Bed- 
well, construction engineer. The work was designed by 
the Bridge Division under the direction of the writer, 
with L. C. Petersen, chief draftsman; and W. F. Hunter, 
senior bridge designer. The design was reviewed by Ash, 
Howard, Needles and Tammen, consulting engineers. 
During construction the state was represented by C. L. 
Appleton, resident engineer; and PWA by F. J. Parker, 
resident engineer inspector. The erection of structural 
steel was in direct charge of G. C. Lane, assistant man- 
ager of erection, Bethlehem Steel Company. Grateful 
acknowledgment is hereby made of the keen interest and 
cooperation displayed throughout the project by the 
PWA and each of the contractors engaged in the work. 
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New Steel Shanks for Old Timber Piles 


Coal Tipple Pier at Pensacola, Fla., Damaged by Teredo and Limnoria, Renewed Without 
Disturbing Superstructure 


By C. GLENN CappEL 


Member AMERICAN Socrety or Crvit ENGINEERS 
Vice-Presipent, W. Horace Company, Inc., New Orveans, La. 


facilities and other structures in harbors and 

estuaries for many centuries. Like all the works 
of man they perform their function until rendered useless 
from any of a variety of causes. 

Aside from abandonment for economic reasons, piles 
are subject to three general types of destructive agents: 
decay, mechanical destruction, and attack by marine life. 
Only in recent years—recent in comparison with the 
length of time piles have been in use—has any effective 
defense against these destructive agents been developed. 
Heretofore the piles were placed and then left to their 
own devices. 

The cure, economically, for decay has been accom- 
plished by treatment with preservatives—principally pres- 
sure treatment with creosote. The cure, also economi- 
cally, for mechanical destruction can be found only in 
proper design. With respect to marine life, the chief 
destructive organisms—the teredo and limnoria—have 
proved themselves to be worthy adversaries, and volumes 


Pisci have been used in the construction of wharf 


Sree. Horse-Lecs WERE FABRICATED TO REPLACE LENGTHS OF 
Woop DestRoYED BY MARINE LIFE 
The 12-In. Length of 10-In. Pipe, Capped with a '/,-In. Plate and 
Welded to Two 8-In. Channels to Form a New Shank, Was Forced 
Over the Round Under-Water Stub of the Pile 


have been written on their activities. They seem to have 
facility in accommodating themselves to surroundings 
thought prohibitive, and of immunizing themselves to 
substances deemed toxic. They have an uncomfor- 
table propensity for putting in an appearance at the most 
unexpected localities and the most inopportune times. 

Attacks on piles in harbors of the Gulf of Mexico have 
long been a major problem. Two general methods have 
been used for many years in an effort to stop the destruc- 
tion—-treatment of the pile with some toxic substance, 
and physical exclusion of the destructive organisms. 


Toxic treatments have been found only partially effec. 
tive for the following reasons: 

1. The toxin becomes diluted to such an extent that 
it eventually loses its toxic qualities. 

2. Some of the “bugs” seem to become immune to 
the effects of most of the toxins after a certain time. 

3. Timber piles crack from various causes, thereby 
exposing interior fibers to which the toxin has not pene- 
trated. The toxic method can only be classed as a 
deterrent. 

The methods of physical exclusion used so far have had 
fundamental weaknesses upon which the “‘bugs’’ pounce 
unerringly. 


MINERAL MATERIALS BAR INSECTS 


Among the few things we know positively about the 
teredo and limnoria is the fact that they cannot carry on 
their operations through any earthy or mineral substance. 
For this reason, one of the first methods of physical exclu- 
sion employed a shell, usually of clay pipe or cast-iron 
pipe, placed around the pile with an annular space be- 
tween the pile and the shell. The annular space was 
filled with sand or some other earthy or mineral sub- 
stance. This method was very effective as long as the 
casing stayed in place and the earthy filling remained to 
interpose an inedible barrier around the pile, but failure 
occurred when breakage or dislodgment of the rigid shell 
or opening of the joints allowed the filling to escape. The 
‘“‘bugs’’ would then go to work under ideal conditions, as 
the casing, or what remained of it, pretected them from 
outside interference. 

With the perfecting of portland-cement concrete for 
many purposes, ‘‘jackets’’ of concrete were tried to secure 
physical exclusion. Such jackets, however, were subject 
to the cracking that inevitably occurs when relatively 
rigid concrete is placed in direct contact with the more 
flexible wood. The “bugs” were again invited to work 
under ideal conditions. 

It is evident that an effective protection against de- 
structive marine life should consist of either a toxic treat- 
ment and prevention of dilution of the toxin; or physical 
exclusion which is positive and does not have the weak- 
nesses that have been outlined. 

Protection of new installations, however, is only one 
phase of the problem confronting the engineer. He may 
also be required to repair structures that have already 
been subjected to the destructive activities of our marine 
enemies. 


‘BUGS’ OPERATE THROUGHOUT WETTED LENGTH 


The teredo enters the pile, and, leaving his tail at the 
minute entrance opening, proceeds to elongate himsel! 
as he eats his way into the body of the pile, eventually 
honeycombing the entire interior. His operations may 
extend from high tide to ground line. He prefers, how- 
ever, to work near the water surface. I have seen large 
piles so riddled by teredo that they might be broken over 
a man’s knee. 
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. limnoria works from the outside, preferably near 
the bottom, but he too will operate anywhere from water 
suriace to ground line. He rasps the wood away. 
Large bodied piles have been cut off entirely, and in some 
instances have been rasped down to a diameter of 3 or 4 
in. for their entire length from water surface to ground 
line. Needless to say, the teredo and limnoria make fine 
allies, the limnoria clearing the way for the teredo. 

Practically all piers and docks have decks and bracing, 
and many of them carry warehouses and other types of 
structures which in many instances represent the major 
part of the total investment. Replacement of damaged 
piles is of course the first thought, but superstructure 
conditions and interference with normal operations often 
make this prohibitive. Various expedients have there- 
fore been employed in the interest of economy. 


FLORIDA EXPERIENCE AFFORDS REPAIR EXAMPLE 


An experience with a coal tipple pier at Pensacola, 
Fla., provides an example in point. This pier was the 
property of the Frisco Railroad. After a careful under- 
water survey and at the instance of the company’s chief 
engineer, Colonel F. G. Jonah, the author’s firm was em- 
ployed to undertake the rehabilitation. 

The pier was built about twenty-five years ago of creo- 
soted materials of excellent quality. It had given excel- 
lent service all these years but was finally about to suc- 
cumb to the attacks of marine life—teredo and limnoria. 

The survey showed that over 30% of the piles in the 
pier were so weakened that they were of no more practical 
use. A large proportion of this 30% had been eaten 
away entirely and was hanging loose. Other piles had 
been reduced to 3 or 4in. in diameter. The latter condi- 
tion existed between the normal high-water line and the 
ground line. Apparently, the teredo had been in action 


lus SHankK Was Ser Witnout DisturBinc BRAcEs 
OR SUPERSTRUCTURE 
rhe Dry Stub at the Top Slid Between the Channels as the 
Cap Descended Over the Wet Stub 


cr maacl rably longer than the limnoria, but together they 
had dor a very thorough job. Fortunately the pier was 
not it line, either vertically or horizontally; hence 


the problems of jacking and plumbing did not arise. 

lhe survey also showed that the piles were sound below 
ge ne and above normal high water, and that all 
‘ nh “crs, except a few caps and stringers, were sound. 


'g coal tipple on top of the pier made the cost of 
the piles prohibitive, for such an operation 
© necessitated the wrecking of the entire pier. 
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Our problem therefore was one of devising a method for 
interposing sound members between the two sound parts 
of the piles, without interfering with the bracing. This 
was accomplished by using steel columns fabricated as 


Jackinc Was Usep To RELOAD THE OLD StusBs 
After the Full Capacity of the 25-Ton Jack Was Applied, the Bat- 
tens Attached to the Head Plate Were Welded to the Channels, 
and Drift Bolts Were Driven Through the Dry Stub 


shown on the accompanying photographs. At the bot- 
tom a 12-in. length of 10-in. pipe was capped with a 12- 
in. by 12-in. by '/s-in. plate. To this plate were welded 
two 8-in. channels, battened so that the top batten would 
come just about at water level. We then cut off the pile 
above water where it was sound and just a little below 
the ground line, where it was likewise sound. The steel 
horse-leg was placed over the bottom part of the pile 
and around the upper part of the pile, clearing the braces. 
A 25-ton jack was next based on the top battens about at 
water level with a */s-in. plate welded to battens on top 
of the jack up against the butt of the upper part of the 
pile. 

Then the whole was jacked until the 10-in. pipe had 
been forced down over the lower end of the pile for the 
full 12 in. of itslength. Jacking was continued until the 
full 25-ton capacity was taken up. The battens attached 
to the head plate were next welded to the 8-in. channels, 
and the 8-in. channels were bolted through the upper part 
of the pile. Two drift bolts were finally driven through 
the plate attached to the short piece of pipe and into the 
bottom part of the pile. 


LIFE OF SOUND STRUCTURE GOVERNS NEW DESIGN 


After this operation had been completed, we had, to all 
intents and purposes, a new pile, at least a composite 
pile as strong as a new pile would have been at any point 
in its length. The weight of metal used in the various 
sections was based on the useful life expectancy of the rest 
of the structure. 

The steel is protected by a good grade of bituminous 
paint and should give excellent service over a period of 
many years. 

The foregoing procedure embodied a very considerable 
advantage in making it unnecessary to dismantle the pier 
or cut it up badly in order to get new piles in. The 
method may be of interest to other engineers who must 
find an economical method of replacing, or rehabilitating 
structures that have some piles gone or very badly weak- 
ened and some still in sound and usable condition. The 
idea is not of course recommended for new construction. 
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Parker Dam Power Project 
By J. A. Fraps 


AssociaATE MemBerR AMERICAN Soctety or Civit ENGINEERS 
Enoineer, U.S. Bureau or RECLAMATION, PARKER Da, CALIF. 


pleted in 1938 no one 


acilities are being added to Parker purpose is to form a lake from 


Wie Parker Dam was com- M UCH earlier than expected, power of Southern California. Its chief 


thought there would be need Dam, to utilize the 70-ft head of the Colo- which water will be pumped and 
for the construction of the Parker rado River created when that siructurewas started on its way to the Los Angeles 


power plant before 1948, or possibly completed in 1938. 


Excavation, ma- metropolitan area, 267 miles away, 


much later. But Nature hasa way chinery, and penstocks are taken care of Under the provisions of the cop- 
of making necessary the revision of under contract but concreting and in-_ tract, the Metropolitan Water Dis. 
even the most carefully conceived  sfallation are by force account. Leading trict and the United States wij 
plans of men. In the present case east and south, several hundred miles of share equally the power rights at 
this revision was brought about by power line serve the Phoenix and Yuma the dam. Construction costs of 
a protracted drought in central districts. Over this line Boulder Dam Parker Dam have been assumed by 
Arizona, with a resulting shortage power is already being made available, the District. ; : 


of water and electrical power for pending completion of the Parker plant. 


an area that supports more than 
half the total population of the state. It is for this 
reason that the Parker Dam power project was started 
nearly a decade earlier than had been anticipated. 
Negotiations leading to the construction of the project 
involved four agencies. Contracts were entered into 
between the United States, the Metropolitan Water 
District of Southern California, the Salt River Valley 
Water Users’ Association operating the Salt River 
Project-Arizona, and the Central Arizona Light and 
Power Company of Phoenix, Ariz. In general, these 
contracts provide for the immediate construction of 
the Parker power plant and two transmission lines, one 
east from Parker Dam to Phoenix and one south to 
Blaisdell, Ariz. (near Yuma). Provisions were made 
in these contracts for immediate transmission of Boulder 
Dam power over the Metropolitan lines to Parker Dam, 
thence over the new Bureau of Reclamation line to 
Phoenix. This hook-up will be discontinued when the 
Parker power plant goes into operation. Power will be 
supplied to the Salt River Valley Water Users’ Associa- 
tion and to the Central Arizona Light and Power Com- 
pany. Each will be entitled to receive 30,000 kva for 
20 years and each will make a minimum annual payment 
of $220,000. Power will also be furnished to the U.S. 
Indian Service at Parker, Ariz., and to the Gila Project 
near Yuma. Revenue from the sale of power will be 
used to defray the cost of the Parker Dam power project. 
Parker Dam was built by the Bureau of Reclamation 
under a contract with the Metropolitan Water District 


The design of Parker Dam was 
made by the Denver office of the 
Bureau of Reclamation. The structure is of the con- 
crete arch type with a maximum height of 320 ft, 
of which 235 ft are below the original river bed. Each 
of the five spillway openings, located along the cen- 
ter of the crest of the dam, is controlled by a 50 by 
50-ft structural steel gate weighing 100 tons and operated 
from a reinforced concrete house constructed above and 
upstream from the roadway across the crest of the dam. 
A reinforced concrete trash-rack structure, a portion of 
the forebay, and the foundation for the power house 
were included with the construction of the dam. 

Every dam seems to have some distinctive feature 
that sets it apart from others. Parker Dam bids for 
fame because its foundation rock is 235 ft below the 
original stream bed. The river was diverted through 
two 29-ft horseshoe-shaped tunnels which were drilled 
around the left abutment of the dam; then earth-fll 
cofferdams were built in the river channel upstream and 
downstream from the dam site. One sudden heavy 
flood from the Bill Williams River, which enters the 
Colorado River only a quarter of a mile upstream from 
the dam site, almost caused a disaster to the partly 
completed excavation during the construction period. 
Flood water rose to within a few feet of the top of the 
earth cofferdam but the temporary structure did not fail. 

Concrete was placed in the dam during the summer 
of 1937. The structure was divided into a number of 
50-ft panels, separated by vertical, radial contraction 
joints. Pipes were embedded in the concrete and river 
water was circulated through the pipes to 
cool the concrete. All contraction joints 
were pressure grouted after the desired cool- 
ing was effected. Foundation rock was also 
grouted under heavy pressure. 

Under the present construction program, !t 
is planned to install three 30,000-kva genera- 
tors and three 40,000-hp hydraulic turbines, 
and to house these units in a power station 
(Fig. 1) that will later accommodate a fourth 


U.S. Bureau of Reclamation 
PARKER DaM Power Project UNDER 
Trash-Rack Structure at Entrance to Forebay Ap- 
pears Above Dam at Left; Power House Founcation 
Below Dam, near Site. Both Were Inclu led m 
Original Dam Construction 
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U.S. Bureau of Reclamation 
CONCRETE BATCHING AND MIXING PLANT 
Gravity System Leads to Pumpcrete Machines at Base 


unit of the same capacity. Four penstocks 22 ft in 
diameter are to be placed between the forebay and the 
power house, passing through short tunnels in the right 
abutment of the dam. A switch yard is to be built 
high up on the right (west) abutment. A part of the 
work on the power plant is to be performed by contract 
and a part is to be accomplished by government forces. 

A contract was let in November 1939 to Clyde W. 

Wood of Los Angeles, Calif., for the excavation of 
230,000 cu yd of rock in the forebay, 85,000 cu yd in 
the switch yard, 6,000 cu yd in the power house, and 
approximately 800 ft of 26-ft-diameter tunnels with 
steel supports and liner plates to prevent injuries to work- 
men during construction. Allitemsare practically finished. 
The contract price for open-cut excavation in the switch 
yard and forebay was $0.48 per cu yd; power-house 
excavation was $2.00 per cu yd, and tunnel excavation 
was $5.90 per cu yd plus $0.09 per Ib for metal supports 
and liners. A very efficient and highly mechanized 
contractors’ organization has prosecuted this work. 
_ Three hydraulic turbines of 40,000 hp each are being 
lurnished by the S. Morgan Smith Company. 
The contract delivered price for the three units 
is $794,014.42, Each turbine rotates at 94.7 
rpm and is of the vertical-shaft, single-runner, 
cast-steel, Francis type. The scroll cases are 
of plate steel. The water surface in the reser- 
voir is ordinarily at an elevation 70 ft higher 
than the tailrace water elevation, at a discharge 
ol 0,000 cu ft per sec. The turbine manufac- 
turer has guaranteed an efficiency of 90% for 
heads 70 and 80 ft. 


U.S. Bureau of Reclamation 
EXCAVATION IN PRocREss at West END or Dam 
=e as Under Way to Build the Power Plant: 
Being Removed to Provide for Forebay; 
High Bench Is for Switch Yard 
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Obviously, turbines of such large output, operating 
under relatively low heads, involve special problems of 
manufacture. The turbines are even larger than those 
now in operation at Boulder Dam, greater size being 
required at Parker by virtue of the relation between 
head and power output. Each turbine is completely 
assembled in the shop, then taken apart for shipment to 
the job. 

The Westinghouse Electric and Manufacturing Com- 
pany was low bidder on three 30,000-kva generators, 
with a bid of $1,097,515 f.o.b. East Pittsburgh, Pa. 
Each generator rotates at 94.7 rpm, and operates at 
6,900-v, 3-phase, 60-cycle alternating current. The 
shaft is vertical, and is equipped with thrust and upper 
and lower guide bearings. The manufacturer guarantees 
97.2% efficiency at 100% rated output and unity power 
factor. Cooling of the generators is to be effected by 
means of an enclosed cooling system. Cold water is 
circulated through copper tubes, and fans on the genera- 
tor rotor force air through the machine. 

It was decided to perform by contract the processing 
of concrete aggregates. Suitable deposits were dis- 
covered on the Arizona side of the river one mile down- 
stream from the dam. A contract price of $33,870 was 
obtained for processing and stockpiling at the plant 
sufficient materials for 60,000 cu yd of concrete. 

Aggregates are divided into sand and three sizes of 
rock—'/, to */,in., */, to in., and to 3in. Con- 
crete will be placed with a pumpcrete machine which 
will not handle material larger than 3 in. All material 
is washed. The usual Bureau of Reclamation require- 
ments as to sand and rock grading, deleterious sub- 
stances, undersized and oversized material, and sampling 
and testing are included in the specifications for aggre- 
gate processing. 

For furnishing and erecting four 22-ft-diameter, 
welded plate-steel penstocks, aggregating 700 ft in 
length, the low bidder was the Chicago Bridge and Iron 
Company and the delivered cost of the work was 

200,824. This 22-ft-diameter pipe has a shell thick- 
ness of °/s in. with heavy support and stiffener rings 
spaced at intervals of from 2 ft 6 in. to 3 ft 4 in. 

Flat plates will be delivered to the job and there 
rolled and welded; then support and stiffener rings will 
be added to make pipe sections 20 ft long. Automatic 
welding is required in the field fabricating plant. The 
20-ft sections of pipe will be placed in the tunnels or in 
the open-cut trenches between the downstream tunnel 
portal and the turbine scroll case. The pipe will then 
be jacked into position, tied to the rock, and welded at 
the 20-ft circumferential joints. Later it will be encased 
in concrete by government force-account crews. 
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8. Bureau of Rectamation 


DicGerR MouNntTep oN TruCK MAKES SHORT 
Work or EXCAVATION FoR Desert Post HoLes 


All shop and field welds of both longitudinal and girth 
joints will be radiographed for the entire length of the 
joints. Any defective sections in the welds will be 
chipped out, replaced, and again radiographed. Suit- 
able field tests are provided for prequalification of 
welders and also for all welded joints. 

Another item of more than usual interest is the 200- 
ton traveling crane, which will run the entire length of 
the power house and will be able to take out any unit 
and carry it to the downstream end of the power house 
for necessary repairs. Crane rails are spaced 59 ft 6 in. 
from center to center. This space is spanned by a pair 
of built-up girders, on which will be placed two synchro- 
nized 100-ton hoists and hooks. Each hoist will also 
have an auxiliary 20-ton hook. Operation will be 
electrical. A low bid of $53,933.39 was received by the 
Cyclops Iron Works of San Francisco for the fabrication 
of this crane. 

All work in addition to the items already discussed is 
to be performed by government forces. The largest 
single item will be the placing of 60,000 
cu yd of concrete in the power house, be- 


U. 3. Bureau of Reclamation 
Woopen Cross-ARM ASSEMBLED FOR Power LINE 
Insulators and Conductor Cables Will Be Raised at Same Time 


the switch yard, which can be most economically de- 
livered by truck, all concrete will be transported through 
the 8-in. discharge pipes of the pumpcrete machines. 
Small compact sections of the concrete will be placed by 
depositing directly from the pumpcrete lines to the 
forms; but the areas are usually so large that buggies 
will be required for distribution. 

A large part of the cost of the concrete is always repre- 
sented by the cost of forms. One of the most difficult 
jobs of forming will be for the draft tubes. If this form 
were imagined to be completely built, it would fit nicely 
into a 60-ft cubical box. This means, of course, that it 
cannot be assembled in the shop. All circular rings will 
be cut in the shop and assembled into sections as large 
as can be transported and placed. On straight walls, 
columns, and floors, form panels will be used whenever 
possible. These panels will be lined with plywood for 
the power-house substructure. It is required, however, 
that for concrete in the power-house superstructure, 
which is that portion of the building above the generator 


tween the steel penstocks and rock in the Cam iA Al A 
four tunnels, around the inlet portals /, Riner | wt 
to the tunnels, and in the switch yard. \ eve 4 3752 
has been built along the face of a steep = navase ——— 328 
rock slope near the downstream end of LONGITUDINAL SECTION ON 

the power house. Aggregate storage bins - . Power House | CENTER LINE OF UNITS 

and a 2,000-bbl cement silo are at the ge 

top of the rock slope. Aggregates flow + faint 

batchers; cement is transported laterally 
by means of a screw conveyor and then ~~ > 
flows by gravity to the cement weigh yee we 15 
batcher. Materials flow by gravity from © 100 200 300 _] -—t 

the weigh batchers into a 2-cu yd tilting Scale in Feet 

mixer which discharges directly into the GENERAL PLAN oe 
agitator hoppers of two Model-200 SECTION THROUGH CENTER 
single pumpcrete machines. Except LINE OF UN! 

for a small amount of concrete in Fic. 1. PLAN AND SECTIONS OF PARKER POWER PLANT IN RELATION TO D4 
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foor, all forms must be lined 
with absorptive form lining. This 
is nothing more nor less than a 
specially treated wallboard; its 
purpose is to absorb the water 
that usually collects at all formed 
surfaces, thus reducing the water- 
cement ratio of the surface con- 
crete and leaving an extremely 
hard exposed concrete. 

Another main item of force- 
account work will be the instal- 
lation of the turbines and genera- 
tors. This work will be done by 
government workmen, although 
the manufacturer will furnish 
erection engineers to supervise 
it. Installation of the traveling 
crane in the power house, a travel- 
ing gantry to raise and lower a 
steel gate over the upstream end 
of the penstocks, switch-yard 
equipment, power-plant trans- 
formers, station equipment, and 
many minor items of work will 
also be done by government 
forces. 

Concrete will first be placed in (5 2 of Bectomation 
the power-house substructure, 
that is, below the generator floor. 
The construction schedule will 
not permit all substructure concrete to be placed at 
once; some will have to be deferred until the hydraulic 
turbines are installed, and 420 days are required to 
fabricate the first turbine. This means that all con- 
crete may be placed to the top of the draft tubes, 
but from that point to the generator floor blockouts 
must be left for the turbines and scroll cases. Con- 
crete above the generator floor will be placed before the 
turbines are installed. If possible, the traveling crane 
in the power house will be used to handle the turbines 
and scroll cases during installation. The last concrete 
to be placed will be the mass concrete around the tur- 
bines and scroll cases. 

Aside from the concrete batching, mixing, and placing 
equipment already mentioned, the main items of con- 
struction equipment are: one */y-cu yd heavy-duty 
dragline crane with 40-ft boom; one 1l-cu yd heavy-duty 
dragline crane with 50-ft boom; two 370-cu ft air com- 
pressors; one 24-in. engine lathe; two 4,500-gpm un- 
watering pumps; and rock drills, paving breakers, sump 
pumps, concrete vibrators, and numerous minor items. 

It was obvious early in 1939 that a severe shortage of 
power and water would be experienced in the Salt River 
valley before the end of that year. Boulder Dam power 
was available, however, at the Gene Substation of the 
Metropolitan Water District, two miles west of Parker 
Dam Every effort was made, therefore, to expedite 
the construction of a power transmission line from Parker 
Dam to Phoenix to relieve as much as possible the 
shortage of power in the Salt River valley. 


_ Surveys were started for the Phoenix—Parker Dam 
line March 1939. Bids for the construction of this 
line and also for the Parker Dam-—Blaisdell line were 
recei on June 6, 1939. Dwight Chapin, Jr., was 
low bidder on this work, with a bid of $209,694 for the 


of line. Materials for the line were furnished 

ry t ivernment. 

ransmission lines are 161,000-v, 3-phase, single- 
supported on wood-pole, H-frame 


ERECTION OF POWER BENTS 
Previously Prepared Cross-Arms Being Attached to 
Pair of 60-Ft Poles 
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construction. Design assump- 
tions for the conductor were a 
light loading condition of no ice 
and a wind pressure of 12 Ib per 
sq ft at 30 F. Conductors are 
hollow-core copper of 300,000 
circular mil size. 

Lightning is unusually severe 
in the region traversed by the 
Parker Dam-—Phoenix line. To 
insure service that will be as 
nearly continuous as possible, 
more than usual precautions were 
taken. Two overhead ground 
wires of */s-in. galvanized steel 
strand run the entire length of 
the line. A continuous longi- 
tudinal counterpoise consisting 
of two '/,-in. copper rods or wires 
is buried 24 in. below the surface 
of the ground. A connection is 
made between the overhead 
ground wires and the counterpoise 
at every pole by means of a °/-in. 
galvanized steel wire. In addi- 
tion, the butt of each pole is 
wrapped with '/,-in. copper wire 
and connected to the overhead 
and counterpoise ground wires. 

Temporary breaks in power 
service on the Parker Dam-— 
Blaisdell line are of less importance than on _ the 
Phoenix line. Hence a less elaborate system of ground 
wires was used. Each pole is provided with a °/j-in. 
steel ground wire, which is connected to a '/,-in. copper 
wire wrapped around the butt of the pole. 

Construction of the power transmission lines was 
started in August 1939. The contractor brought to the 
job a large variety of special equipment. Post holes 
were dug by a machine borer mounted on the back of a 
heavy-duty, four-wheel-drive truck. This truck was 
also equipped with a crane, and as soon as a hole was 
bored this crane hoisted a pole into it. The two 4-in. 
by 12-in. by 35-ft cross-arms and three insulators were 
assembled on the ground and all ground wires and 
conductors were attached. This entire assembly was 
then hoisted into place by the heavy truck crane. Con- 
ductors were run through snatch-blocks at the bottom 
of the insulators. The conductors were then sagged 
into final position, clamped to the insulators, and the 
snatch-blocks removed. A heavy rooter pulled by a 
tractor laid the counterpoise wire at a depth of 2 ft be- 
low the surface of the ground, and backfilled the trench 
in one operation. 

The Phoenix—Parker Dam line was placed in operation 
on January 31, 1940. It is now supplying the Phoenix 
area with 20,000 kva of Boulder Dam power. The 
present voltage on this line is 66,000. 

The Parker Dam-—Blaisdell line has been completed 
but will not be placed in service until power becomes 
available at the Parker Dam power plant. 

The Parker Dam power project is being constructed 
by the U.S. Bureau of Reclamation, in which organiza- 
tion John C. Page is commissioner, S. O. Harper, 
is chief engineer (both Members Am. Soc. C.E.), and 
L. N. McClellan is chief electrical engineer. Work in 
the field is under the direction of E. C. Koppen, M. 
Am. Soc. C.E., construction engineer. The construction 
of the power transmission lines has been under the super- 
vision of Allen Mattison, division engineer. 
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Modern Developments in Towboats and 
Barges for Inland Waterways 


A Paper from the Waterways Division 


By Avex. W. Dann 


AssociaTE AMERICAN or Crvit ENGINEERS 
Executive Vice-Presipent, Dravo Corporation, PitrsspurGH, Pa. 


ANALIZATION of the Ohio River from Cairo to 
{ Pittsburgh and of the upper Mississippi to Minne- 
apolis, open-channel improvement of the lower 
Mississippi and the Missouri, and development of a 
protected channel along the Gulf coast from New Or- 
leans to Houston, together provide a 6,000-mile water 
highway along which freight tonnage is steadily in- 
creasing. This redevelopment of water transportation 
has caused river operators to scrutinize more closely the 
costs of operation and the elements affecting those costs. 
Time and performance studies, model testing, and other 
research have led to a variety of improvements both 
in barges and in towboats, as well as in the channels 
upon which they must operate. It is the purpose of 
this paper to discuss some of the progress that has been 
made, 
Early movements of freight on inland waterways were 
mainly downstream. Barges were constructed of light 


timber and lumber, with little thought for easy running 
Barges were seldom brought back upstream 


qualities. 


Tue Turee GENERAL Types OF RIVER BARGES 
A Welded Steel Coal Barge with Improved Rake Ends. 
Double-Bottom Welded Steel Cargo Barge with Water- 


Top: 
Center: 
A Liquid Carrier 


tight Roller Hatches. Bottom: 


Program at the 1940 Spring Meeting 


but were dismantled arid the material used for other 
the growing shortage of lumber 


purposes. When 
brought about the return of the ‘‘empties,” more thought 
was given to design to provide minimum water resist- e 
ance on the upstream passage. Steel was substituted for Di 
wood about 1912. Design and shape were based upon Ay 
experience with wood, and riveted construction was used. gr 
Between that time and the beginning of the last decade, siz 
design was improved, with general use of heavier plates liq 
and more closely spaced frames. Easier running qualities | 
were introduced, based largely on individual ideas with- we 
out much resort to research and investigation. During ho} 
the 1930's, there came about a rather sudden and almost age 
complete application of welding. This has meant a vid 
redesign and general simplification of structure. Welded car 
barges have proved their superiority over the riveted wic 
type. They survive and protect their cargo better in sal 
case of collision or mishap, and they have no loose leaky roll 
rivets to cause trouble as they grow older. exp 
Barges are built to handle cargo of three general classi- pro 
fications. In the first are commodities that do not re- whi 
quire protection from the weather. These include coal, wat 
sulfur, pipe, fabricated steel, scrap iron, fluorspar, sand, exp 
and gravel. The two last named are usually carried on ove 
deck barges, in which the bottom of the load is flush hav 
with the gunwales, permitting the wash water to run and 
off. Barges for this service vary in size from 100 ft by 26 Wh 
it 6 in. by 6 ft 6 in. to a general maximum of 135 by 30 by T 
8 ft, holding 300 to 600 tons. Because of the low con. in tl 
sumption of these commodities in recent years compara- shor 
tively few barges have been built for this service. When The 
construction is resumed, we are likely to see improved swel 
and simplified design incorporating the cargo box inte- The 
gral with the hull to secure lower maintenance cost. at a 
Another type of open barge is the hopper barge, which has 
carries its load mainly below the water line and on the the 


floor members. Standardization in size, to a large ex- 
tent, has been accomplished at 175 by 26 by 11 ft 
These dimensions are such that four barges fill one of the 
56 by 360-ft locks on tributary streams. Departure 
from this size has recently been observed in the con- 
struction of a fleet having the same depth and width 
but a length of 210 ft. The standard barge carries 900 to 
1,000 tons of coal, and the 210-ft one, 1,100 to 1,200 
tons. Some companies have departed from the stand- 
ard size for use on rivers with larger locks or no locks, 
using 195 by 35 by 11-ft barges, carrying 1,300 to 1,400 
tons of coal. aT’ 

The second class of barges carries solid commodities 
requiring protection from the weather, sueh as 5 
merchandise, tinplate, matches, nails, and cotto! an 
this group sizes vary from 300 by 52 by 12 ft to lo by 90 
by 10 ft, or 150 by 26 by 10 ft. A recent attempt at 
standardization at 175 by 26 by 11 ft has beer made. 
Many of these barges have double bottoms and sides 
additional cargo protection. The load is usually —, 
below the water line on the floor members. “ "ce? 
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in the 175 by 26 by 11-ft barge is the provision 
\ouble bottom with a hopper arrangement at the 
nd ends of the cargo space, effecting double pro- 

to about 87% of the wetted surface area at a 7-ft 
draft. Some economies in construction are thereby 
accomplished. 

The third class of barge carries liquid cargoes such as 
petroleum products, vegetable oils, acids, molasses, and 
tar products. Again we meet a variety of sizes, but 
the tendency is to standardize at 195 by 35 by 10 ft 
where smaller locks are not encountered, and at 175 
by 26 by 11 where passage must be made through 56 by 
390-ft locks. One type carries cargo in the hull, which 


chan 
of a 
sides 
tectio! 


other is divided into sufficient compartments to accommodate 
umber different grades and to prevent rolling. The deck sup- 
ought rts expansion trunks, pumps, and piping for loading 
resist- and discharging. The trend is to substitute gasoline or 


ed for Diesel-engine-driven pumps for steam-driven pumps. 
upon Another type carries cargo in cylindrical tanks, not inte- 
used. gral with the barge but placed in hoppers of standard 
ecade, size and fastened to them. The carrying capacity of 
plates liquid-cargo barges varies from 300 to 1,200 tons. 

alities Current improvements, aside from the application of 
with- welding and simplified design, include the use in the 


Juring 
ilmost 
ant a 
Jelded 
iveted 
ter in 

leaky 


hopper-type barge of 60-Ib rail at the gunwale to protect 
against clamshell buckets, and a wider gunwale to pro- 
vide greater strength with less weight, hence greater 
carrying capacity for the same size and draft. The 
wider gunwale also provides an ample walkway, and a 
safer and better working space for the crew. Use of 
roller hatches instead of lift hatches on covered barges 
expedites loading and unloading and provides more 
protection for valuable cargo in case of sudden rain 
while loading or unloading. These covers are built 
watertight, in sections that can be readily telescoped to 
expose at least one-third of the cargo space at one time 
over the full width of the barge. Liquid cargo carriers 
have added provisions for safety against fire and explosion 
and better facilities for complete unloading of cargo. 
When required, heating coils are installed. 

The greatest advance in the design of barges has been 
in the change of shape—-particularly the use of fuller and 
shorter rakes with rake bilge and shear modifications. 


classi- 
lot re- 
coal, 
sand, 
ied on 
; flush 
to run 
by 26 
30 by 
w con- 
npara- 


When The amount of water coming aboard when running in 
proved swells is greatly decreased, as is the water resistance. 
x inte- lhe amount of power necessary to push a barge or barges 


» cost. 
which 
on the 
rge ex- 
11 ft. 
of the 
yarture 
ie con- 
width 
900 to 
» 1,200 
stand- 
) locks, 
» 1,400 


at a given speed against a current of constant velocity 
has been found to be reduced as much as 45 to 60% in 
the newer designs as compared with some older ones. 


iodities 
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A reduction of 20 to 30% in the power required is some- 
times observed even over fairly recent designs. 

Except in tidal coastal waters, movements are made 
exclusively in flotillas. The barges are lashed rigidly 


STERN-WHEELERS MAINTAIN Goop TowiNcG ABILITY WHEN OVER- 
LOADED OR RUNNING WITH A HIGH PERCENTAGE OF SLIP 


together in front of the towboat so that all move as one 
unit. The strong currents encountered are helpful 
to downstream progress if the towboat has sufficient 
power and maneuverability to safely negotiate the bends 
and the locks. 


STERN-WHEELERS AND OTHER TOWBOATS 


The familiar stern-wheel towboat appears in any pic- 
ture depicting the romance and business of the water- 
ways. Its development from a wood-burning, low- 
pressure, non-condensing power plant to a coal or oil- 
burning, high-pressure, condensing power plant has taken 
place over a long period of time. This towboat is an 
outstanding example of a power unit developed to per- 
form a particular job. The job has been to push and 
pull barges over a shallow, shifting channel, and by 
‘shallow’ we mean of less than 9-ft depth. Good stern- 
wheelers have been constructed in many sizes and for 
drafts as shallow as 3 to 5 ft. They maintain good 
towing ability when overloaded or running at reduced 
speed with high percentage of slip, and the rudders 
placed forward of the wheel develop large twisting and 
flanking effort when the engines are in reverse. 

Now the 9-ft channel has become widely available 
and it may be expected that future channels will be 
maintained at an even greater depth. The 9-ft depth 
has made it possible to develop towboats with screw 
propulsion having greater efficiency because of their 
greater draft. For the shallower channels, use of the 
stern-wheeler is still indicated. But for channels of 9 
ft or over, we are inclined to use the 
screw-propeller working in a tunnel. 

Early river tunnel boats were built 
with wheel immersion in still water as 
low as 55 to 60%, on account of re- 
stricted channel depths. This made 
it difficult to get good wheel efficiencies 
and suitable rudder arrangements to 
accomplish good flanking and steering 
in reverse, and the boats were apt to be 
clumsy and unreliable when handling 
flotillas through locks or in difficult 
reaches. Their power astern—that 
very necessary factor for safety and 
reliability—was greater at the same 
horsepower than that developed by 
the stern-wheeler, but still seldom 
exceeded 70% of their full power 
ahead. 


A good towboat, making use of up 
to 750 hp per screw to operate on 


DIESEL-PowERED Twin-Screw Towsoat Has Just Been Eguiprep 
witH Kort Nozz_es To INCREASE TOWING ABILITY 
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channels 9 ft deep or better, will have a draft at 
the wheel of about 6 ft 9 in., trimming deeper at the 
bow in operation. It will have four-bladed propel- 
lers, either detachable or integral with the hub. The 
ratio of pitch to diameter may vary between 65 and 80%, 
dependent upon conditions of use. The wheel will have 
not less than 80% still-water immersion. Also, in de- 


A MoperN RIver FLOTILLA OF WELL-SHAPED BARGES 


signing the tunnel, proper regard must be had for access 
of water to the wheel and its departure from the wheel. 
This factor has, moreover, a very important bearing 
upon the action of the water on the rudders, which in 
turn determines steering and handling ability, both 
forward and astern. The push-and-pull performance 
of boats of a given horsepower may vary as much as 30% 
depending upon the design of the stern. 

An important development in towboat design is the 
use of the Kort nozzle. This is a device for increasing 
towing ability and consists essentially of a cylindrical 
body, constructed of formed and welded steel plates, 
enshrouding the propeller. Its purpose is to guide the 
water to the propeller and concentrate the action of the 
propelled water aft of the wheel. Its installation permits 
the addition of more tonnage to the flotilla or the use of a 
towboat with 15 to 30% less rated horsepower for a given 
towing assignment. The nozzle was first used on foreign 
vessels performing duties different from those here re- 
quired, and in its original form there was some decrease 
in pull at full speed astern. Its application to western 
river towboats has consequently been the subject of 
model basin experiments. Its development has been 
carried to the point where more than 90% of the power 
ahead is available astern, and steering both forward and 
astern is exceptionally good. 

Main power plants designed for the use of steam are 
now available, although their economy is somewhat 
limited because of their small size. The Diesel engine, 
with continually improved design and construction, is 
also used. Choice is influenced by the first cost and by 
the availability of bunker oil or coal for steam genera- 
tion and distillate for Diesel operation. The advantage 
for long-distance operation lies with Diesel units because 
of the much smaller tonnage of fuel required for each 
day’s operation. This point influences hull size and 
consequently first cost. 

In addition to prime movers direct connected to the 
wheel, there are alternate designs, each with its own ad- 
vantages. These include Diesel electric power, with 
motors mounted on line shafts; higher-speed Diesels, 
with gear reduction to provide best wheel speed; and 
steam plant with turbines geared to the wheel shaft. 


Because of its greater permissible draft, the moderp 
towboat has a smaller water area than earlier boats with 
the same push and pull. More attention is being paig 
to conveniences of operation and to the comfort and 
safety of the crew. Direct two-way shore communica. 
tion is not uncommon and voice communication within 
the boat and to the flotilla is almost standard practice 
with large tows. The living and w: king 
quarters for the crew are often partially 
or fully air-conditioned, and an effort js 
made to provide living quarters having the 
comforts of any well-regulated home. 

We have seen the performance of a given 
towboat in a given service increased by 
almost 70% without the addition of power 
plant, through the use of better barges 
and Kort nozzles. A measure of the credit 
for such improvement is of course due to 
improved river conditions; the remainder 
must go to better design and construction of 
floating equipment and more understand- 
ing of the proper formation of flotillas and 
the grouping of barges ahead of the towboat. 

Research along these lines has included 
the use of model basins, with models run 
at varying speeds. This work has encour- 
aged the building of new equipment, the 
improved performance of which in actual service has 
been quickly observable in running-time records. A 
careful check of results has also been made with the 
dynamometer barge, a piece of testing equipment that 
is worthy of special mention. For a long time it has been 
possible to test the performance of a towboat operating 
at dock with 100% slip or of a towboat pulling flotilla 
behind it with manila line or cable. The dynamometer 
barge now provides a means of measuring actual push 
and pull when a towboat is operating in its usual service. 
The towboat is lashed to the dynamometer barge, which 
in turn is incorporated in the flotilla to be towed. Re- 
peated operations upstream and down provide direct 
readings of water resistance encountered by the barge 
or barges and the ability of the towboat to exert 
push at good towing speeds and pull for the purpose of 
stopping the flotilla and bringing it astern. The dy- 
namometer barge is also used for 100%-slip dock tests 
and for the determination at dock of steering and flanking 
performance. 


ECONOMY OF DEEP CHANNELS 


Experience indicates definitely the greater economy 
with which freight can be transported on a channel of 
not less than 9 ft. The cost of transportation on streams 
5'/_ to 6 ft deep is so much greater that it compels us to 
conclude that the design depths of all channels should be 
9 ft or more. When we consider that the first objective 
of river improvement a century ago was to provide 24 10. 
of water, and that now we are operating on 9 ft, it 1s not 
hard to believe that our rivers will some day carry barges 
with much greater draft than they do now. Wider and 
deeper channels, better barges and towboats, and more 
skillful crews will increase the amount of freight handled 
in each flotilla, and this in turn will mean towboats 
increasingly greater push and pull. The tendency 's © 
increase the size of the individual barge, making it within 
reasonable limits as large as the locks and assured cargo 
will permit. Larger units in the flotilla cause less dis 
turbance to the water and thus require less horsepowe 
to handle a given tonnage. Such flotillas will steer 4" 
maneuver more easily and, in general, will requir’ * lower 
capital investment per ton of paid cargo. 
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— RICHMOND-SUNSET SEWAGE TREATMENT PLANT IN GOLDEN GATE PARK 

fort & Pretreatment Building and Mixing and Sedimentation Building at Left; Main Building and Sludge Digester at Right 

ort 1s 

i First Year’s Operation of Richmond—Sunset 


sy Sewage Treatment Plant 


barges 
> credit By B. Benas 
due to Associate Member American Society or Civit ENGINEERS 
1ainder SUPERINTENDENT, RICHMOND-SUNSET SEWAGE TREATMENT PLANT, DEPARTMENT OF PuBLic Works, 
ction of City AND County or SAN FRANCISCO, Catir. 
rstand- 
las and AN FRANCISCO is mainly y Soa Richmond—Sunset sewage treat- It was not possible under the 1933 
yw boat. S sewered by a combined sys- ment plant—in Golden Gate Park, sewer bond issue to complete the 
cluded tem, and until recently all San Francisco—handles combined sew- whole program, and as the north 
els run sewage was discharged untreated age from a tributary population of about shore and Great Highway are the 
-ncour- from a number of outlets along the 150,000. Treatment processes include main recreational areas at present, 
nt, the shore. This resulted in undue pol- chlorination, sedimentation, and sludge attention was concentrated on their 
ice has lution which had long been recog- digestion, elutriation, and vacuum filtra- improvement. The Marina Pump- 
‘ds. A nized, but it was not until 1933 that tion. Important features of plant design ing Plant and the discharge sewer 
ith the funds became available for complete are described here by Mr. Benas, but of leading to North Point were built, 
nt that studies and a definite program of even more interest, perhaps, are the para- thereby eliminating the direct source 
as been treatment works construction. graphs in which he tells how the inevi- of pollution at the Yacht Harbor. 
erating In that year a board of consulting fable ‘‘kinks’’ have been ironed out in the In addition, the federal government 
flotilla sanitary engineers consisting of the first year of operation. has constructed works to discharge 
jometer late Harrison P. Eddy, Charles the sewage from Fort Mason and the 
ul push Gilman Hyde, Clyde C. Kennedy, and Leon B. Reynolds Presidio into the connecting sewers to the Marina Pump- 
service all members of the Society) was appointed to make the ing Plant. Also built under the initial program were the 
, which necessary studies and recommendations. In May 1935 Richmond-—Sunset treatment plant, discussed in this 
l. Re- this board reported substantially as follows: That the paper, and the tunnel and connecting sewer leading to it 
direct number of outlets discharging sanitary sewage 
> barge in San Francisco Bay be reduced and that the GOLDEN FORT CATE STRAIT _ Proposed Outfall 
) exert sewage of the various districts be combined for z 
pose of treatment and disposal so that no untreated sew- : Py Pumping — ‘S = Proposed 
he dy- age might be discharged at any point along the =< PRESIDIO$ wanna 
k tests bay or ocean fronts. ACRES 
lanking In order to accomplish this it was recom-| mute és na 4 = 
mended (1) that sewage from the districts in the te “California a POS 4 ™ 
southeast portion of the city (see Fig. 1) be L000F WEST £3 BAKER'S BEACH z J ad wn 
treated at plants located at Visitacion Valley & ruon_| 
‘onomy and Hunters Point; (2) that sewage from the 
nnel ot main portion of the easterly slope, comprising GOLDEN GATE PARK Ry, 
streams the North Point and Marina districts, be treated Treatment Pant | 
Is us to at a plant at North Point and discharged ap-| 
ould be proximately 2,000 ft off shore in a 60-ft depth of | . : ' (NORTH POINT SUB-DISTRICT a | 
pyective water; (3) thata pumping plant and force main SUNSET SUB-DISTRICT 11260 ACRES | 
e 24 in. be constructed to convey the sewage from the} ~ 4905 ACRES ) * 
t is not Marina district to North Point; and (4) that] © «| o am 
barges the sewage from the westerly slope of the city, Ld an / 3/ 
ier and compnising the Baker’s Beach, West Richmond, 
d more and Sunset districts, be conveyed to and treated J 
randled ata plant in the southwest portion of Golden} ©) \, | |e / 
oats of Gate Park. In regard to (4) it was also recom-}| » / | 
vy is to mended that as much of the effluent as needed| i / — 
within be furnished for use in the park, that the re-} ~ \ ¥ — 
d cargo maincer be discharged into the existing Mile -_—-—_ 
ess dis- Rock trunk sewer to the present outlet on ACRES 
epower the north shore, and that the sludge be di- : a 2 - CHINA POINT 
per an® geste’ and dewatered on vacuum filters and 
1 lower ‘urmisied for use in the park, on municipal golf Fic. 1. Crry anp County or SAN FRANCISCO, SHOWING SEWERAGE 
cour and on other areas. DISTRICTS AND PRINCIPAL EXISTING AND PROPOSED WORKS 
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MECHANICALLY CLEANED BAR RACKS Flight Collectors to Sand Pump 
] to Sand Washer, to Hopper 
> 4 Hauled Away Grease to Inlet 
"lé End Tanks by Water Sprays 
S GRIT-GREASE REMOVAL TANKS to Movable Troughs, to Grease 
Pump. to Contro! Box 
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ty Pumped Flow From 
Sunset Orstrict 
From Richmond 

District 


INLET STRUCTURE 
Screenings Removed by 


| Hand. Hauled Away 


VENTURI FLUMES 


Odor 
Control 


Screenings Discharged into 
J Screenings Buggy, Transported 
to Shredder in Sludge Control 


HAND CLEANED BAR RACKS House, Then Discharged to —e 


Grit to inlet End of Tanks by 


Scum to Inlet End of Tank 


by Water Sprays to Movable 
*\ Studge to Inlet End by Flight 


V 0 = 10, N Io 


Our records to date show that the average flow varies 
from 6.5 to 9 mgd, the lower flow occurring during the 
summer months. During storms the Sunset flow is by- 
passed to prevent large quantities of sand from being 
carried into the plant, as the Sunset area has a large 
number of dunes of very fine sand. When the Richmond 
flow reaches 18 mgd it is by-passed directly to the dis. 
charge sewer. 

Bar Racks. The bar racks have been operated cop. 
tinuously and have removed approximately 3 cu ft of 
screenings per million gallons of sewage. No particular 
trouble has been experienced in the handling of the 
screenings by screening buggies or the shredding of 
screenings in the sludge control house. At times the bar 
racks have been washed with chlorine solution, and some 
solution has been added to screenings for odor control. 

Grit and Grease Tanks. The sand brought to the plant 
by the tributary sewers is very 


MIXING TANKS 
Troughs to 


SEDIMENTATION TANKS Collectors, to Hopper by Cross 


Future Activated Sludge 
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4 sec, so it was necessary to 
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from the Baker's Beach and West Richmond districts. 
These latter works eliminate the direct pollution caused 
by the discharge of untreated sewage at the Baker's 
Beach and Mile Rock outfalls. 

Determination of the degree of treatment required at 
the Richmond-Sunset plant was based on discharging 
the effluent to the ocean and disposing of the digested 
sludge for use as fertilizer. In addition, special provisions 
were made necessary because of the location of the plant 
in a public park—architectural treatment for the struc- 
tures, and odor control by housing, prechlorination, and 
ventilation. Accordingly the plant was designed (1) for 
removing large floating material, grit, grease, and sus- 
pended solids; (2) for the addition of chlorine for odor 
control and bacterial disinfection during the time the 
beaches are in use; (3) for digestion of the screenings, 
grease, scum, and sludge; and (4) for elutriation and 
filtration of the digested sludge. The plant processes 
and layout are shown in Figs. 2 and 3. 

Design was based on a flow of 15 mgd, corresponding 
to a tributary population of 200,000, with provision for 
additional units to double this capacity when and if re- 
quired. However, lack of funds made it impossible to 
build all the units to the design capacity, and two grit- 
grease tanks, two sedimentation tanks, and one digester 
were built instead of the four grit-grease tanks, four 
sedimentation tanks, and two digesters in the design 


layout. The areas, population, and flows from the 
tributary districts are as follows: 
PRESENT 
POPULATION AVERAGE 
- — DAILY 
AREA Initial Ultimate SANITARY 
District In ACRES 1930 Design Design Frow, MGD 
Richmond 1,425 66,500 80,000 100,000 
West Richmond 495 10,000 15,000 20.000 
Sunset 4,905 70,000 105,000 190,000 
Total 6.825 146,500 200,000 310,000 7.5 


The treatment plant went into service in April 1939, 
and since completion of the preliminary trials in July 
1939 all units have been in almost continuous operation. 


F 
VACUUM FILTERS < 
dge t 
rurure deposition of undue quanti- 


storace Hopper ties of organic material. 
Accordingly, Imhoff-type 
aerated tanks have been pro- 
vided, having a holding time of 10 minutes at average flow. 
In these tanks the washed grit is deposited at the bottom 
and grease is collected in quiescent zones at the surface. 
The sand is scraped to the inlet end by flights, and pumped 
to a washer discharging into an elevated hopper and 
thence to a truck, while the grease is skimmed off by 
water sprays and pumped to the sludge control house. 

The sand pump was originally installed with a 3-hp 
motor, this size being selected with a view to pumping a 
mixture of sand and water of approximately 75% mois- 
ture content at a velocity of approximately 4.5 ft per 
sec. However, some trouble was experienced in the plug- 
ging of the discharge line when slugs of sand got into the 
pump. The unit was therefore replaced with a pump 
having a 5-hp motor, so that velocities up to 7 and 5 ft 
per sec can now be obtained. No trouble has been ex- 
perienced with the new installation. 

The sand washer produces a reasonably clean and dry 
sand under normal operating conditions, the quantity 
varying from '/, to 3 cu yd per day. 

Tests were made of the air requirements and it was 
found that when air was applied at the rate of 0.05 cu ft 
per gal (based on the average flow) the maximum amount 
of sand was removed with a minimum of organic material. 
This rate was also satisfactory for grease removal, ap- 
proximately 1,300 gal per day of grease solution being 
obtained. 

Mixing and Sedimentation. Based on results of tests 
made previous to the design of the plant, mixers for slow 
stirring without the addition of chemicals were provided 
ahead of sedimentation. These tests showed that it was 
possible to obtain a considerably higher percentage 
moval of suspended solids with mixing than without, 
and that the settling curve became much steeper, so that 
it was not necessary to provide as long a detention 
period. At the Richmond-Sunset Plant the mixing tanks 
have a holding time of 30 minutes and the sedimentation 
tanks 1'/, hours at average flow. . 

The peripheral speed for the paddles was set at | !t pet 
sec after tests made at the plant. Lower speeds result in 


PLAN! To Park for Fertilizer 


2 
t 
t 
a 
fl 
e 
0 
ti 
& tl 
tl 
al 
h 
sl 
Q; 
in 
tc 
m 
is 
ta 
it 
| 
| | Pr 
| | for 
lio 
| ch! 
ga 
&§ bei 
are 
| 
| | 


N 0. t0 


W Varies 
ring the 
W is by- 
n being 
a large 
chmond 
the dis. 


ted con- 
cu ft of 
irticular 
of the 
ding of 
the bar 
nd some 
‘ontrol. 
1¢ plant 
Sis very 
eing be- 
mm in 
not 
t cham- 
1 ft per 
sary to 
t would 
without 
quanti- 
\aterial. 
ff-type 
pro- 
ge flow. 
bottom 
surface. 
yumped 
er and 
off by 
ouse. 
a 3-hp 
nping a 
Mois- 
ft per 
e plug- 
nto the 
pump 
nd § ft 
pen eX- 


nd dry 
tantity 


it was 
5 cu ft 
mount 
aterial. 
al, ap- 
| being 


tests 
yr slow 
ovided 
it was 
ge 
ithout, 
that 
ention 
tanks 
tation 


ft per 


sult in 


Vo io, No. 10 


deposition and higher speeds in reduced removal of sus- 
| solids. 


art tests show that the over-all removal of suspended 
solids varies between 70 and 80% during normal operat- 
ing conditions for a sewage with an average strength of 
appr imately 350 ppm of suspended solids. This figure 


varies with the strength of the sewage and with the with- 
drawal of sludge from the sedimentation tanks. By con- 
tinuously withdrawing sludge, thereby preventing any 
accumulation in the sedimentation tanks, it is possible to 
obtain an effluent of not over 50 ppm of suspended solids. 
However, such operation requires constant attention, so 
we have attempted to work out a withdrawal cycle based 
on the operator’s average time. 

Instead of carrying the scum to the discharge end of 
the sedimentation tanks by flights, water sprays using 
treated effluent are provided to carry the scum to the in- 
let end. This spray system works very satisfactorily 
and keeps the tanks in a clean condition at all times. 
Each sedimentation tank is provided with four effluent 
flumes, 25 ft long, with notched slots, giving a total 
equivalent weir length of 200 ft as against a tank width 
of 33 ft 6in. This effluent weir length results in a slower 
rising velocity and in increased efficiency in removing 
suspended solids. 

Sludge Control House. The sludge from the sedimenta- 
tion tanks is withdrawn through sight feeds to sludge- 
thickening tanks, where some of the water separates from 
the sludge. The water is returned to the system ahead of 
the sedimentation tanks and the thickened sludge is 
pumped to the digester. Ground screenings and grease 
are added to the thickening tanks. It was found that a 
holding time of at least 1'/, hours was required for the 
sludge to thicken, and that with this holding time it was 
possible to obtain a sludge with approximately 95 to 
moisture content. 

No particular trouble has been experienced with odors 
in the sludge control house. Chlorine solution is added 
to the screenings before grinding, thereby eliminating the 
major portion of the odor from this source. No chlorine 
is added to the surface of the sludge in the thickening 
tanks. 

Chlorination. Chlorine is added to the sewage before 
it reaches the plant, for odor control, and to the effluent, 


PRETREATMENT BuILDING, SHOWING Bar Racks, SAND Hopper, 
AND Grit—GREASE TANKS 


for bacterial disinfection. Approximately 30 Ib per mil- 


lion gal is required for prechlorination, while for post- 
chk ination the rate varies from 60 to 120 Ib per million 
gal, the adjustments being made manually and the feed 
being automatic between adjustments. Frequent checks 


are mace of chlorine residual and at times it is necessary 
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to change the feed, depending upon the strength of the 
sewage. Post-chlorination has been used continuously 
except during times of storm or when the Sunset sewage 
was by-passed. 

Sludge Digestion. It has been necessary to operate our 
one-unit digester, which was originally designed as part 


SEDIMENTATION TANKS—NoTEe SLoTTep EFFLUENT FLUMES AND 
SCRAPING MECHANISM 


of a multi-stage digestion system, as a primary digester. 
This involves some complications, as it is not always pos- 
sible to obtain a clear supernatant and heavy digested 
sludge. We have attempted to withdraw from the di- 
gester a quantity of digested sludge equivalent to the 
quantity of raw sludge added. This is determined by 
monthly checks of moisture content at various levels and 
by checks of the raw sludge pumped to, and the digested 
sludge removed from, the digester. 

When operation was started, the digester was first 
filled with raw sewage, the temperature raised to 80 F, 
and the sludge added. Some lime was added with the 
original sludge. The pH of the digester dropped to 6.7, 
and when no further lime was added dropped to 5.3. 
As the pH did not increase, lime was added one month 
after the digester went into operation and the pH raised 
to 6.7. Since that time the digester has maintained a 
pH of approximately 6.9 to 7.1 without the addition of 
any more lime. Reduction of volatile matter in the 
digester since the third month of operation has been con- 
sistently between 50 and 60%. 

The moisture content of the sludge in the digester at 
the top and at the bottom varies considerably, depending 
upon the temperature of the digester (normally carried 
at 90 F), the rate of gas production, the amount of with- 
drawal of digested sludge, and the rate of addition of in- 
coming sludge. For an average condition the bottom 
sludge is approximately 96.59% moisture and the super- 
natant 99.6% moisture. We feel that if the second unit 
is built it will be possible to get stratification, a heavier 
digested sludge, and a clearer supernatant. 

The amount of gas generated varies from approxi- 
mately 90,000 to 160,000 cu ft per day, depending upon 
the rate of sludge addition, and averages about 0.9 to 
1.0 cu ft per capita of connected population. Use of this 
gas in the boilers was begun as soon as its carbon dioxide 
content became less than 35%. It burns with a clear 
flame with practically no soot. To eliminate trouble 
with the operation of the gas meters due to accumulation 
of water, special traps and connections for draining have 
been installed. 

Elutriation and Sludge Filtration. It has been de- 
termined that by washing out the soluble ammoniacal 
compounds, the amount of conditioning chemicals re- 
quired for vacuum filtration can be kept at a minimum. 
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Accordingly, an elutriation system was installed. The 
treated effluent is used for wash water, and the dirty 
water is returned to the Sunset pumping plant to be re- 
circulated through the treatment works. 

We have made a number of studies on the proper 
operation of the elutriation and vacuum filter systems. 
When they first went into operation, considerable dif- 
ficulty was caused by the return of the wash water to 
the plant. This water contained a high quantity of 
suspended solids which resulted in increased amounts 
of sludge deposited in the sedimentation tanks, more 
sludge pumped to the digester, a shorter digestion period, 
and undigested sludge. It was found that short-circuit- 
ing was occurring in the elutriation tanks. This has 
been eliminated by the construction of baffles, so that 
practically clear water is now being returned to the 
system. In addition to the digested sludge, the super- 
natant is also returned to the elutriation tanks. 

At the present time it is necessary to add approxi- 
mately 4° ferric chloride to sludge of approximately 96% 
moisture content, resulting in filtering rates of approxi- 
mately 6 to 6'/, lb of dry solids per square foot of filter 
area per hour on a filter of 200 sq ft net. It appears from 
laboratory tests that the consumption of chemicals can 
be reduced if some changes are made in the ferric chloride 
conditioning system, which would allow for very short 
mixing times and the discharge of mixed sludge directly 
to the filter vat. During the year both wool and cotton 
cloths were used on the vacuum filter, and it has been 
found that for conditions at this plant wool cloths have a 
much longer life. 

Sunset Pumping Station. The flow from the Sunset 
District is diverted to the Sunset sump by a movable dam 
operated by an automatic gate-raising device in the Mile 
Rock sewer. In the design of the plant provision was 
made for a scraper in the sump to scrape the sand to a 
pit, and for a pump to convey the sand to a washer dis- 
charging onto a belt conveyor leading to a hopper. This 
installation was made with full knowledge that it might 
not be adequate and that additions and changes might 
have to be made. 

The quantity of sand brought in by the Sunset sewage 
was so great—at times, after rains, 
approximately 20 cu yd per day 
that the equipment did notfunction p,, 3 
properly. Accordingly a new lay- 
out has been made which embodies, 
in addition, provision for carrying 
the sand to the scraper, agitation 
of the sand in the sump, and a pump 
to maintain velocities of at least 8 4 
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PLANT 
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shut down the sump for periodic cleaning. It is fre. 
quently necessary, however, to lower the level in the 
sump and use the incoming sewage to flush the sand to 
the trough. 

The sand scraper was originally equipped with stee] 
flights traveling along rails set in the concrete at the 
base of the cross trough. After about six months of 
operation it was noted that the concrete was worn on 
each side of the rails and that the rails had cut slots in the 
flights. New steel flights were accordingly made with 
adjustable pure gum rubber inserts, so that now the rub. 
ber is traveling on the rail. No further trouble has been 
experienced. Flights of the same design have been jp. 
stalled on the sand-collecting mechanism in the grit. 
grease tanks. 

Laboratory. The function of the laboratory is three. 
fold: (1) to obtain data on plant operation for record and 
control, (2) to attempt to improve the operation of each 
unit for maximum efficiency, and (3) to do such research 
work as is necessary for information on the design of 
future additions to the plantand for any new plants that 
may be constructed. 

Daily tests are made of the strength of the raw sewage 
and plant effluent in suspended solids; percentage mois- 
ture and volatile matter of sludge pumped to the digester: 
pH; percentage moisture and volatile matter of sludge 
at the top and bottom of the digester; strength of ferric 
chloride used as a sludge conditioner; and percentage 
moisture and volatile matter of the elutriated and filtered 
sludge. In addition, analyses are made periodically of 
the sludge gas, of the chlorine demands and residuals, 
of grease content, and of the B.O.D. of the raw sewage 
and final effluent. Plant operation is adjusted in ac- 
cordance with the results obtained. 

Simple tests have been devised wherever possible to 
assist the personnel in the operation of the various proc- 
esses. For instance, the control of the ferric chloride 
feed for conditioning the sludge passing to the vacuum 
filter is by a vacuum break test which is made by the 
filter operator. 

The correctness of the laboratory results obtained is of 
course limited by the degree to which the samples are 
representative. A 
special effort has been 
made to devise sampling 
schedules such that the 
best representative 
samples will be obtained 
without undue inter 
influent BUILDING ference with other duties 
of the attendants. 
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HE shortest time between two 
T ints requires uninterrupted 

motion. Thus a driver will nor- 
mally reach his goal faster at a uni- 
form moderate speed, continuously 
maintained, than by an interrupted, 
high-speed ‘‘dash—slow down— 
dash—stop—dash”’ progression. 
Uniform continuity of motion, upon 
which greatest efficiency of traffic 
flow depends, requires order. 
Safety also is corollary to and de- 
pendent upon order. The estab- 
lishment of conditions to this end, 
and to which drivers will respond naturally, is the pri- 
mary purpose of channelization. 

Major objectives of channelization would be satisfied if 
all conflicting movements of traffic were separated, hori- 
zontally and verti- 
cally, or both, by a 
system of one-way 
roadways which 
underpass and over- 
pass or merge, under 
favorable circum- 
stances, at points of 
intersection. Since 
this is impossible of 
extensive attain- 
ment, channelization 
aims to make the 
most of the situation. 
It employs a variety 
of means to separate 
opposing flows of 
vehicles, to simplify 
and reduce conflict- 
ing movements, and 
to confine such move- 
ments to the smallest 
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ings.” There Mr. 
factors governing the 


problems. Here he 
ways in which driv 


Jelinek. Traffic Bngineer, Chicago possible areas of con- 
Barrigr Aspect” Appep To WHITE- flict. 
Channelization 


Line TREATMENT 
methods are equally 


applicable to older 
roadways and to new 
designs. The benefits 
to be gained along 
older roadways, even though sometimes short of the 
maximum desired, are nevertheless substantial and should 
not be overlooked. 


Rubber flaps equipped with spring-steel 
trips produce a disconcerting staccato 
by striking sharply on the axles of 

over-riding cars. 


INSTRUMENTALITIES OF CHANNELIZATION 


Having determined upon the best organization of traffic 
flow “ec Channelization of Motor Traffic,” PRocEED- 
en American Society of Civil Engineers, December 
“S9), means must be applied to make the plan effective 
— Parl larly to limit straying of adventuring drivers. 
success nds upon adherence to a number of traffic 
a Of particular importance is the fact that 
drivers ¢ natural, easy paths and avoid those that 
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Po background for the present article 


the reader may wish to consult 


and outlined principles of traffic flow 
that combine to explain and to provide a 
basis for the solution of certain traffic 


and various physical principles may be 
employed to effect workable solutions. 


appear difficult. Therefore right 
courses must be made easy and 
wrong ones hard, or to appear 
hard. Desired results are then 
automatic. 

Right courses are channeled and 
made easy and wrong ones blocked 
and made uninviting by the use of 
islands, dividing strips, fins, curbs, 
and other means of separation. At 
one end of the list is the painted line 
and at the other are the physical 
barriers that partially or wholly 
obstruct wrong movements. 

The effect of a barrier may be in its physical character, 
its annoyance or illusion value, or in the motorist’s fear 
of accident or punishment, or a combination of these. A 
low curbing or other treatment that bars vehicles at high 
speeds may be ineffective at low speeds. However pro- 
duced, barrier effect must be positive in safeguarding 
drivers and keeping them in their own proper lanes. 

Painted lines and areas, while useful for many pur- 
poses are not wholly satisfactory channelizing means un- 
less quite strictly enforced. Paint must usually be sup- 
plemented by fear of punishment because it has no 
physical, and only limited moral, restraining influence. 
Painted lines and areas are, however, useful in supple- 
menting other channelizing means. 

Curbs, ranging from low-lipped or sloping designs to 
more vertical types, are usually employed to establish 
island and separator strips. Theseseparator curbsor areas 
should present maximum color contrast to the adjacent 
pavement to insure the greatest possible visibility. 

The barrier effect of low sloped curbing can be secured 
through the use of cast markers about 3 in. high and 18 
in. in diameter, painted white or aluminum for visibility. 
They are effective in confining vehicles in proper lanes, 
but if run over they do not deflect a vehicle and the bump- 
ing effect is slight. Such markers are used to test planned 
treatments and are often, as in Washington, D.C., left 
in place for long periods. 

One type of island, made with paving block or brick, 
in conspicuous color contrast to surrounding pavement, 
starts at pavement level and rises gradually to a height of 
6 in. or more at the center. The rise may also be in ir- 
regular steps to give the appearance of rough cobble. 
The resulting barrier aspect, due to color difference and 
rough surface, is effective. The National Park Service 
employs this type of island with a smooth surface in the 


Motor Traffic,”” in 
issue of “Proceed- 
Kelcey discussed 
behavior of drivers 


goes on to outline 
er-behavior factors 


Cast MARKERS May Be Usep oN EITHER STREET OR HIGHWAY 


These 18-in. avameter markers are held in place by a tar core which 
also provides uniform bearing. When properly spaced, they present 
an excellent barrier aspect without being dangerous. 
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entrances to the 
driveway around 
Lincoln Memorial, 
Washington, D.C. 

On U.S. Highway 
50 S, in Kansas, 
concrete bars, 2 in. 
high by 4 in. wide 
by 24 in. long, 
placed crosswise 
and 4 ft apart along 

BripGe PieR WITH DEFLECTOR- the center line, have 

INTERCEPTOR TYPE PRoW been found effec- 

A structure like this (see text) does little or tive. These bars 

no harm to motorists who strike il, glane- produce a staccato 

ing or full on, at speeds as high as 45 miles sound when run 

per hour. Note black and wets striping, over and ere dis- 
which provides a concept of proportion and , 

dimension by which drivers concerting but not 

may judge distance. dangerous. While 

they permit pass- 

ing, they divide opposing flows effectively along this and 

some other high-speed highways. 

Dividing islands on some parkways in New York City 
and in Westchester County, N.Y., and on the Merritt 
Parkway in Conn., employ low curbing and low-growing 
shrubs or vines which rise to a height of 18 to 24 in. 
This treatment has a good barrief aspect. Higher shrubs 
and bushes, on center islands that are wide enough, 
beautify the highway, provide both the aspect and the 
value of a substantial barrier, and reduce or eliminate 
opposing headlight glare. Other methods range from 
narrow divisional fins to landscaped islands 50 ft or more 
wide. Where necessary land is available, designs are 
dictated solely by traffic needs, while limited rights of 
way require compromises. 

To channelize roadways of limited width requires the 
use of quite narrow fins or special separator devices with 
quite positive barrier value. On many of these road- 
ways a single collision of two vehicles moving in opposite 
directions at a time of peak load 
would result not only in a succes- 
sion of accidents but in a traffic 
jam that would spread out in all 
directions from the focal point. 
Some of the special means of 
separation employed are quite 
novel. The Chicago Park Dis- 
trict’s cable-type divider is 
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flexible, is reported not to throw colliding cars ut o 
control, and aids drainage. Another similar tres ‘men; 
employs guard-rail plates placed back to back. (n¢ 
section of Chicago’s Outer Drive is equipped with fins 
that are raised or lowered to adjust roadway with to 
favor directional movements under conditions of heayy 
flow (Fig. 1). This treatment essentially provides ty, 
more lanes, for which demand exists but for which adgj. 
tional land cannot possibly be secured. 

The Chicago Park District reports a 19% decrease iy 
accidents following installation of various types of diy. 
sional fins and islands on several boulevards, and that 
while previously 18% of the accidents involved opposing 
movements, none of this type occurred after the separa. 
tor installations were made. 

Over 400 traffic islands, installed during the past ten 
years in Milwaukee, have improved traffic flow. Acci- 
dent conditions have bettered progressively as the num. 
ber of islands has increased. 

Channelizing means are available for all types of high. 
ways, ranging from unimportant roads to the most 
densely loaded traffic arteries. Some of these means are 
useful and effective and some are not. Some work wel 
under certain conditions but not under others. If such 
means definitely limit traffic to its proper channels, they 
are useful; if not, they have little or no value and often 
do harm by creating the illusion of a safeguard which 
has no substance. Selection of the best channelizing 
means for a particular purpose requires consideration of 
many factors ranging from driver psychology, speed and 
traffic conditions, to physical factors of the location 
There are few ready-made answers, so the treatment 
must be thought out in terms of the problem at hand 


DESIGN OF TRAFFIC ISLANDS 


A traffic island, dividing strip, or other channelizing 
means, when it is correctly designed and located, acts 
as an aid rather than an interference or obstruction to 
traffic that is moving properly. 

There are two general types 
of channelizing means. One dis- 
courages, to varying degrees, but 
does not absolutely restrain, ve- 
hicles tending to get out of their 
proper channels. The other pro- 
tects persons, property 
structures, or other traffic i 
areas from which vehicles must 


Various Types or Diviper ror HEAvILY TRAVELED HIGHWAYS 


At the left is shown the barrier (guard-rail plates, back to back) used 
on Romona Boulevard, Los Angeles. Traffic Engineer R. T. Dorsey 
lists advantages as including minimum space requirements, good 
drainage, and that striking vehicles are not likely to be thrown out of 
In the center is the cable separator developed by the Chicago 


control. 
Note the effective 


Park District and used on Leif Erickson Drive. 


Miller McClintock Traffic Research Bur Yale (™ 
ful treatmedl 


use of the painted lines to aid visibility with this success r 
At the right is an economical parabolic-typed divider or 4 Jarry - 
takes up little road width. It restrains and redirect: vehicles tha 
move out of channel, without injury to car or occupants. Only the “1 
contact the separator, which acts like a superelevation in ‘ne 6 oad ise 
and it does not cause drivers in adjacent lanes to shy a4 
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be excluded. Properly designed barriers of 


defi 
type do little or no harm to drivers who run over 


red Barriers of the second type, however, are abso- 
jute aul present a limit-of-passage obstacle. It is easy 
to co lude that drivers who collide with such major 
barriers, properly designed, placed, and safeguarded, are 
drunk, careless, or reckless——and about all such drivers 
are but if it is possible to protect them as well as the 
persons and property exposed to the consequences of their 


bad driving, it must be done. 

Whether the channelizing means involves a minor or 
major barrier, the intended exclusion must be accom- 
plished if possible by avoiding damage by or to the barrier ; 
or if this cannot be done the consequences of collisions 
must be minimized so that the least possible injury is 
caused. 

Possibility of damage from or to vehicles is reduced by 
proper location of the barrier and arrangement of the 
approaches. After this, the design of the traffic approach 
end of the structure becomes of paramount importance. 

When cars approach an object or a hole in the road- 
way they swing out to avoid it. On the traffic approach 
end, the area of unused pavement with few wheel marks 
has gradually curving sides, and will increase in length 
with the speed of traffic. Traffic approach ends of ex- 
posed islands, parkway strips, and other similar installa- 
tions should be shaped to conform to this natural sweep 
of vehicles. Then a driver who misjudges his leeway or 
is forced into an island, will strike its naturally curved 
sides a glancing blow and be deflected with little or no 
damage and without losing control. Approach ends are 
sloped on the right side when cars pass only to the right, 
or on both sides if cars operate also to the left. 

An interesting design for safety zones was first used in 
Kansas City, Mo., by Tom Seburn, the city’s traffic engi- 
neer. This design (conceived by Miller McClintock, 
director, and Theodore Matson, research associate, 
Traffic Research Bureau, Yale University) provides 
means by which a colliding vehicle, when not deflected, 
is intercepted and stopped with little or no damage up 
to speeds, it is claimed, of 45 miles an hour, and with re- 
duced damage at higher speeds. This is accomplished 
by providing, in addition to gradually curved sides by 
which vehicles are normally deflected, an inclined end or 
prow on which the front axle of a vehicle rides up the grad- 
ual slope and, by frictional resistance, reduces the speed 
to or approaching zero before impact with a buffer or 
abutment. The fireman’s net into which one may leap 
to safety from a height illustrates how quickly and 
smoothly, and in how short a distance, the energy of 
even a fast-moving vehicle can also be absorbed. 
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1. Capaciry-Provipinc DrvistonaL Fins 


These al ically operated, remote-control fins are under trial on 
section Chicago's Lake Shore Drive which is seriously over- 
The ing directional flow and which cannot be widened. 
te, ” to add the equivalent of two lanes of extra capacity. 
sack les 7. pr stop-and-go signals are sometimes used, one above 
pea wever, a single head-on collision may tie up everything 


The hydraulic dividers, which provide a barrier be- 
cn opposing flows, eliminate such difficulties. 
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M,. W. Taylor, City Engineer, New Brunswick, N. J, 


A Trarric with DeFr_ectror ISLANDS 


Here heavy local traffic and the commuting rush to and from the New 
Brunswick (N.J.) station are distributed. 


Sixty-three of these ‘‘deflector-interceptor’’ type ap- 
proach ends have been installed on street-car loading 
zones and to safeguard piers and abutments in the road- 
ways of Kansas City. Eleven others are used by the 
Missouri Highway Department around the city to pro- 
tect piers and bridge abutments. Since the first installa- 
tion in 1931, a number of vehicles have straddled and 
ridden up the interceptor prows, some at fairly high 
speed. Usually slight or no actual damage resulted. 
One fatal accident occurred to a driver, going at an esti- 
mated speed of 70 miles an hour in daylight—but under 
other conditions he would have done much greater dam- 
age. Many fatalities and injuries to persons protected 
by the islands were prevented by these prows. 

It is necessary to safeguard traffic islands and other 
structures in pavement areas by making them clearly 
visible to approaching drivers, both in daylight and 
at night, from such distances that there will be no con- 
fusion or difficulty. This is not enough, however. All 
traffic signals and signs, and particularly treatments by 
which traffic islands are safeguarded, must be designed 
with due regard for optical illusion, which is an un- 
suspected but major cause of many accidents. When ob- 
served after dark, many objects, such as lights, signals, 
signs, traffic islands, and dividing strips, may give driv- 
ers the illusion of false distances. Judgment of distance 
requires the observer to estimate the dimensions and 
proportions of objects ahead. Therefore it is necessary 
that lights or other markings, by which an island or ob- 
struction is safeguarded, be of a known and easily recog- 
nized size or spacing, or that they illuminate and define 
something of known proportions. Otherwise distance 
cannot be judged definitely, and the estimates of different 
observers as to the distance to a given object will differ 
widely. Many channelizing treatments invite accidents 
because the problem of optical illusion is overlooked or 
ignored, causing drivers to misjudge distances. Painted 
lines which swing gradually around a traffic island or an 
obstruction in the roadway, so that traffic is swept clear, 
aid in correcting these illusions. 


TREATMENT OF NARROW ROADWAYS TO ACCOMMODATE 
TURNING MOVEMENTS 


Vehicles entering an intersection, past an island, need 
only a normal width of lane. However, vehicles turning 
left or right out of an intersection of narrow roadways, 
past an island, need more room, and to favor them chan- 
nelizing islands in narrow roadways should be offset. 
(Note island X and vehicles A, B, and C, Fig. 2.) When 
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New Jereey State Highway Department 
DistriBuTinc 60,000 ro 80,000 Cars A Day 
This is the junction of U.S. 1 and 22 and N.J. 21, 25, and 29. 
tribution is accomplished smoothly and safely by overpassing west- 
bound U.S. 1, by carrying eastbound traffic at grade, and by carrying 


Dis- 


and distributing the additional heavy load by traffic circle. Note the 

long merging distances between entrance and exit points; also the com- 

bined use of grade separation and circle—that is, of horizontal and 
vertical distribution. 


the intersected roadway is also narrow, an island placed 
on its curb line may too greatly limit the radius of left- 
turn movements of vehicles both leaving and entering the 
intersection. Longer turning radii may be provided by 
moving the island back the needed extra distance from 
the curb line. (See island Y and vehicle D, Fig. 2.) 
Thus by offsetting, to favor vehicles leaving the intersec- 
tion, and dropping back, if necessary, to accommodate 
left-turning vehicles both leaving and entering, handicaps 
of limited roadway width are overcome. Under some 
traffic conditions, in built-up communities, channelizing 
islands will be found helpful where intersecting roadways 
are as narrow as 30 ft. Parking limitations must be im- 
posed to suit needs of the installation. It is desirable, 
of course, that one of the intersecting roadways, and if 
possible both, be wider than this, although some useful 
island installations have been made in roadways of even 
less width. 

Offsetting of traffic islands is done for a number of 
other reasons also. Along Michigan Boulevard in 
Chicago, many of the islands upon which the stop-and- 
go signals are installed, and which safeguard pedestrians 
halfway across this heavily loaded artery, are offset to 
the right to shield left-turn movements. This sets up a 
center lane in each direction as a reservoir for storage of 
left-turning cars which move with the cross flow. 

In some cases, as in Milwaukee, traffic islands stop 
short of the curb line, not only to increase turning radius 
but to provide pedestrians and baby carriages with a 
choice between a pavement-level refuge or a platform 
end, extending halfway into the sidewalk zone, upon 
which they may stand in sloppy weather. 


MERGING TRAFFIC 


When vehicles moving in the same direction in adja- 
cent lanes converge into a single lane, they are said to 
merge. Merging is accomplished with greatest efficiency 
and least confusion or turbulence when converging angles 
are relatively flat and relative speeds approximately 
equal. On high-speed or heavily loaded roadways, 
therefore, acceleration lanes are desirable on which enter- 
ing vehicles may be shielded from the main flow until 
ready to merge with it. Short acceleration lanes are 
helpful, but if possible such lanes should be long enough 
to permit merging drivers easily to attain the speed of 
the main flow. By converging on a flat angle, through a 
sufficient distance, they can see the main-flow vehicles 
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and exercise accurate judgments in merging with tl. om a 
the proper moment. For vehicles departing from « maiy 
movement, deceleration lanes must often be provi ied y 
that, without interference to the main flow, drivers may 
drop out and slow down to speeds necessary for executing 
turn-off maneuvers. 

Length requirements for acceleration and deceleratioy 
lanes vary both on tangents and on circles. They de 
pend upon front and rear sight distances, normal speeds 
and differences of speed, and physical conditions 
Lengths of 350 ft or more are desirable although much 
shorter distances may be and are used. The Pennsy). 
vania Turnpike, designed for high speed, has acceleratioy 
and deceleration lanes 1,200 ft long for easy merging and 
for deceleration, at exits, on engine compression, without 
the use of brakes. 

To encourage proper use of such lanes, their pave. 
ment should, where possible, contrast in color with the 
adjacent main roadway. On tangents, this makes these 
lanes uninviting to the faster moving drivers on the main 
roadway, for whom they are not intended. 

This principle of acceleration and deceleration lanes js 
applied to traffic 


circles by extend- ae ee 
ing the deflector | D | 

islands into the 
area of the circle 4 

to a depth of from | \ 


half to a full lane, 
thus shielding en- 
tering and depart- 
ing movements. 

The problem 
of interchange of 
vehicles proceed- 
ing around a traf- 
fic circle, between 
entrance and dis- 
charge points, is 
essentially the 
same as that of 
vehicles merging 
and discharging into and out of a main flow on a tangent 
The interchange is accomplished with least turbulence 
when space enough is provided between entrance and 
exit points so that vehicles converge at relatively flat 
angles and interchange at approximately the same 
speeds. It has been demonstrated, however, that even 
when interchange distances are quite short, as in many 
circles now in use with less than 300-ft diameter to center 
of roadway—and in some low-speed circles with less than 
100-ft diameter—large volumes of vehicles interchang 
quickly, smoothly, and without serious difficulty. Since 
traffic circles require less acreage than grade separations 
and cost less to build, much larger circles than are now 10 
use may be justified where they eliminate or postpone the 
need for partial or full separation, or where enough lan¢ 
should now be secured to provide for later separation. 

For interesting material published on traffic circle 
and grade separations the reader is referred to: 


ILLUSTRATING OFFSET AND 
SETBACK OF DivrpINc Srrips 
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Marsh, Burton W. “Planning Highway and Street Intersections for Modera 


Traffic Needs,” Municipal Index, 1931. 

Griffin, Harold. “Highway Separations and Other Special Intersectio™ 
Proceedings, Association of Highway Officials of the North Atlantic States 
1932 

Swan, Herbert S. 
July 1932 

Swan, Herbert S. “Separating Grades at Highway Intersections 
neering, February 1933. Send 

Malcher, Fritz. “Steady Flow Traffic System,” Harvard City Planning 50° 
ies, Vol. IX, 1935. asset 

Report of Committee on Street Traffic, to American Transit Operst'"s 
tion, American Transit Association, 1936. 


“Traffic Circles and Rotary Traffic,” Engineer. 
Civil Exp 
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The Application of Soil Mechanics in Building 


the New York World’s Fair 


GeorGe L. FREEMAN, M. Ao. Soc. C.E., W. Guiick, and HaMILTron Gray, Jun. Am. Soc. C.E. 


Respectivety Consuttinc ENGIneer, AssociaTeE ENGINEER, AND TECHNICIAN, 
Moran, Procror, FREEMAN AND Mueser, New York, N.Y. 


ow for a World's Fair site, 

to be subsequently converted 

into a New York City park, afforded 
an unusual opportunity for soil study 
and the application of soil mechanics. 
Descriptions of the Meadow, the 
engineering investigations that pre- 
ceded its development, and the work 
of reclamation and grading have 
previously appeared in other publica- 
tions and need not be repeated here. 
Exploratory borings disclosed that 
the original surface is underlain by a 
deep layer of organic silt and clay of high water content, 
deposited on a trough-shaped floor of sand and gravel 
extending under the entire area of the meadow, and 
dipping downward from the edge of the marsh to a 
depth of around 70 ft at the center, along the north- 
south axis. Borings in the area between Horace Hard- 
ing Boulevard and the Long Island Railroad (see Fig. 1 
for location), used for 30 years as a city dump, showed 
that the accumulated weight of ashes and rubbish had 
forced the meadow surface 20 to 30 ft below its natural 
level, the total depth of dump at one point being 125 ft. 
A survey of existing structures on the Meadow showed 
that the most frequent cause of trouble was the failure 
to drive supporting piles to proper penetration in the 
underlying sand, while another was soil movement 
induced by filling or grading operations with resulting 
lateral displacement of structures whether or not sup- 


its practical aspects. 


tions encountered. 


} porting piles were properly driven into the sand. Where 


filling operations had preceded pile driving, and the 
piling had properly penetrated the underlying sand, 
little difficulty had been experienced. 

Consolidation tests of soil samples, made at Columbia 
University, indicated but little pre-consolidation of the 


Tide Gate 
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HE job of founding the “World of 
Tomorrow’ on an ash dump provided 
a notable opportunity for the young 
science of soil mechanics to demonstrate 


tory studies, and mathematical analyses 
of soil behavior all had a part in deter- 
mining the fill-placing methods, the per- 
missible loadings, and the foundation 
designs suitable for the difficult condi- 


review a number of the problems involved 
in the work, and the solutions developed. 


soil in either the filled or unfilled 
portions of the marsh, the moisture 
contents being higher than would be 
anticipated from the weight of the 
overburden. 

Much study was devoted to 
methods of grading the site, as con- 
solidation tests on remolded samples 
indicated that, if disturbed, the 
natural soil structure would be 
destroyed, and settlement might be 
increased several fold. Past experi- 
ence had shown that such disturb- 
ance could easily occur, since the 
placing of heavy fills had often created mud waves ex- 
tending many feet from the fill. Bridge approach fills, 
with conventional earth slopes, had broken while, or 
shortly after, being placed; in one instance such a fill 
had broken progressively in three circular slides and 
created disturbance for a distance of over 500 ft. It 
was particularly important to prevent disturbance of the 
subsoil and excessive settlements, as the amount of bor- 
row available in the old dump was barely sufficient to 
bring the low areas to minimum desired levels. 

To solve problems of ground stability, recourse was 
had to the works of Dr. L. Jurgenson, in which he relates 
the depth of fill, or surcharge load, to the shearing 
strength of the soil. (See ‘““The Application of Theories 
of Elasticity and Plasticity to Foundation Problems,” 
Journal of the Boston Society of Civil Engineers, Vol. XX1, 
No. 3, July 1934, and “Stability of Earth and Founda- 
tion Works and of Natural Slopes,’ Proceedings Inter- 
national Conference on Soil Mechanics and Foundation 
Engineering, 1936, Vol. 2, page 194.) The average of 15 
shear tests indicated the shearing strength of the soil 
to be about 120 Ib per sq ft, representing the maximum 
shearing stress produced by a fill of 4.7 ft of material 
weighing 80 Ib per cu ft. 

Two field loading tests were made on the marsh, 
one on a 25-ft diameter circular area, and the other on a 
50-ft square. In the first test, settlements and lateral 
movements were observed as ash fill was placed in 1-ft 
layers. There was no lateral movement until the depth 
of fill was increased from 4 to 5 ft, after which definite 
lateral and upward movements outside the loaded area 


Field tests, labora- 
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3 | were noted and the test was stopped. In the second 
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HUNDRED-YEAR 
4 SETTLEMENT ForEcAST, FLUSH- 
ING Meapow 


VOL. 10, No, 19 

were limited and temporary loads of over 300 Ib jer 

ft were prohibited on marsh and on newly placed {jj 
Excavation for the lakes and new river channe' was 
done with crawler-tread draglines working on large 
timber mats, which limited the load on the marsh ty 
about 300 Ib per sq ft. It was difficult to maintain 
‘ bank slopes for the new stream chap. 


test, ash was dumped on the area from trucks and pushed 
into place by bulldozers, and stakes located 50 to 100 
ft from the edge of the fill showed lateral movements 


when the depth of fill was increased from 4 to 8 ft. 


These 


field tests generally confirmed the findings from the 
laboratory tests and computations. 

The maximum permissible loading on the natural 
To determine 
maximum safe slopes for embankments, Jurgenson’s 
solution for terraced slopes was used, assuming the 
slope to be of infinite extent, and a maximum grade of 
3.0% was determined and adhered to in the grading 


marsh was estimated at 375 Ib per sq ft. 


operations. 


Fill was placed in layers not over 4 ft deep, 


and where a second layer followed a first, its face was 


kept 100 ft behind the first. 


The material in the dump proved entirely suitable for 
fill, and its relatively light weight was desirable to re- 
duce settlement and minimize the volume of fill required. 
The weight of the ashes showed a range from 56 Ib per cu 
ft damp loose to 111 Ib in a compact saturated condi- 
tion, an average of 80 Ib being used in the computations. 

Following the decision to proceed with the New York 
World's Fair, new areas north of the Long Island Rail- 
road were added to the site, increasing the total to 
over 1,200 acres and requiring 6,200,000 cu yd of fill. 
Grading plans of the cut area were adjusted to make 


available the necessary volume of fill (Fig. 1). 


Settle- 


ment forecasts, based on the established grades, were 
made, and the contract grades were raised to compensate 
for estimated settlements where necessary to assure 
proper surface drainage and keep roots of trees and 


shrubbery above ground- 
water level. 

Contours were plotted 
showing estimated settle- 
ment of filled areas at two, 
twenty, and one hundred 
years (Fig.2). Generally 
it was estimated that 
nearly one-third of the 
total settlement would 
occur within 2 years, over 
two-thirds within 20 
years, and the greater part 
of the total within 100 
years after the placing of 
the fill. 

During grading opera- 
tions the limitations pre- 
scribed by the engineers 
were generally observed. 
Weights of loaded trucks 
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of Bridge | 
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Bent 3-E-= 


0 2000 3000 

nel, and breaks occasionally occurred 
Filling the old stream channels, by 

Contours, duced a wave of soft material in the 

. Tain Lak PRE, « one case a mud wave developed in the 
= ld river channel following the placing 
I= el rm of about 4 ft of fill along the river 
— edge, the ground movement extend- 


& ing 200 to 300 ft landward from the 

side of the river. Such failures 
generally resulted in soil disturbances extending a 
distance equal to 10 times the height of the bank from 
its edge. 


PERMANENT STRUCTURES 


Permanent stream channel bulkheads, bridges, tide 
gate and dam, and a boat basin were built by the State or 
City of New York. At each site dry sample and un- 
disturbed sample borings were made, and geological 
profiles plotted to show subsurface conditions. Undis- 
turbed samples were forwarded to the Columbia Univer- 
sity soil mechanics laboratory for tests. 

The stream channel bulkheads, designed to confine and 
permanently fix the new river channel where it passes 
under 69th Road and Horace Harding Boulevard bridges, 
are of steel sheet-pile construction. Each bulkhead is 
about 400 ft in length. The sheet piling derives its lateral 
support from the sand below the silt and clay, and from a 
plank floor with transverse timber struts spaced at 5-ft 6- 
in. centers along the channel bottom. The bulkheads 
are braced against lateral movement by lines of out- 
wardly battered piles. 

For bridges constructed in the marsh area, approach 
grades and fill slopes were limited to 3%, except where 
old fill provided firm supporting soil. (The Horace 
Harding Boulevard Bridge is shown in Fig. 3.) Hollow, 
unfilled abutments were used to reduce the height of 
approach fills that were placed prior to the installation 
of foundations. Bridge foundations, except for the ap- 


proaches, are of concrete-capped, untreated timber piles, 
cut off at lake level. 


For the approaches, creosoted 
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les, cut off above ground-water level, were used. 
caps are tied in two directions with reinforced 


= struts. Timber piles have 7-in. points and are 
loa , a maximum of 18 tons, including the weight 
of 1 ips and earth fill above them and frictional drag 
duc ubsoil consolidation. Batter piles were used to 
tra + lateral forces to the sand. 


\: the Boat Basin on Flushing Bay a sand-filled, 
steel sheet-pile bulkhead was used, designed as a 


cellular 


interior Columns on Spread Footings 
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Fic. 4. SETTLEMENTS OF COLUMNS IN NorTH WING OF ADMINIS- 
TRATION BUILDING 


cantilever to resist the difference in forces on the land 
and water sides. The low shearing strength of the 
natural soil necessitated removing the soil from within 
the cells and replacing it with sand. 

The dam, with its hinged tide gates, maintains the lake 
levels throughout the Fair area and prevents the passage 
of salt water. It is essentially a cellular steel sheet-pile 
structure similar to the Boat Basin bulkhead, with the 
superstructure, including the bridge, piers, and apron, 
carried on piles battered both upstream and downstream 
to resist the lateral forces due to the shifting of the tide. 
The cell construction was extended into the banks to 
support the approach fills, and increase the path of 
flow around the ends of the structure. 

Approach fills and grading for the permanent struc- 
tures previously described were substantially completed 
before driving piles, and the piles were driven from the 
ground surface before excavating for concrete footings. 
All permanent structures have functioned as planned, 
with no appreciable settlements, although surrounding 
ground areas have settled. The top of the bulkhead 
at the boat basin has shifted 3 or 4 in. toward the water, 
due to the stress distortion of the sand fill in the cells. 
The movement occurred before the concrete walks and 
rails were installed, and no further movement has 
been noted. 


DESIGN OF FOUNDATIONS FOR THE 
ADMINISTRATION BUILDING 


The Administration Building, located at the northerly 
edge of the “cut area’’ where an average of over 6 ft of 
ashes was removed, is of two-story steel-frame construc- 
tion with stucco exterior walls and, except for these walls, 
is quite flexible. As it is in a prominent location, it was 
decided to take no chances on an unsightly exterior. 
Cherefore exterior walls, except court walls, were sup- 
ported on timber piles, while interior columns were 
generally supported on spread footings designed for a soil 
bearing of 1,000 Ib per sq ft, load tests on the ash fill 
having shown that this intensity of loading could be 
salely used. Settlement of the spread footings was ex- 
pected, but no forecast of the amount was attempted. 
limber piles with 6-in. tips, varying in length from 70 to 


. “te vw" designed to carry 18 tons under dead, live, and 
ai 
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The building was finished and occupied in July 1937, 
at which time check levels showed about '/;-in. settle- 
ment for exterior, and 1-in. for interior, columns. Dur- 
ing the winter of 1938-1939 plaster cracks developed in 
partitions in the northeast corner of the building, and 
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Fic. 5. FRAMING FOR COMMUNICATIONS BUILDING, A TYPICAL 
Exnursit STRUCTURE 


check levels run on February 15, 1939, showed that one 
column in the north wing had settled 5 in., and several 
others over 4 in., while adjacent exterior columns had 
settled about */, in. (Fig. 4). 

Settlement forecasts then made, on the assumption 
that in the early stages soil consolidation proceeds pro- 
portionately to the square root of the time, indicated an 
additional inch of settlement by November 1939 and 2 
in. by November 1940. While no distress had developed 
in the superstructure, and the additional settlements 
would not be injurious, two columns were raised to reduce 
angular distortion in the affected partitions. 


DETAILED STUDY OF EXPOSITION AREA 


An extensive soil investigation was made in the ex- 
position area to obtain information for the guidance of 
the many builders. Load tests on the ash fill, using 
5 by 5 and 10 by 10-ft platens of reinforced concrete, 
showed the yield point of ash fill to vary from 400 to 
over 2,000 Ib per sq ft. Several hundred soil borings 
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Fic. 6. Time-SerrLEMENT CURVES FOR COLUMNS IN ONE BENT OF 
COMMUNICATIONS BUILDING 


were made in order to determine more closely the depths 
of ashes, silt, and sand, and 47 test piles were subjected 
to load tests. Generally piles loaded to 36 tons for 
several days showed but slight settlement, which was 
largely recovered on removal of loads. 

Most of the piles tested were driven into the sand under 
the silt, but several failed to reach the sand, and, ai- 
though they carried their test loads, they were found to 
be settling as much as '/, in. per month, due to the general 
settlement of the ground. 
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Fic. 7. Types or FOUNDATION FOR PRINCIPAL 
Fair Bur_pincs 


The Communications Building (Fig. 5) was the first 
exhibit building to be erected. Its southerly end was on 
the ‘‘cut area,’’ while the northerly end was on ground 
that had been newly filled to a depth of 6 to 7 ft, the en- 
tire area being underlain with ashes to a depth of 24 to 
30 ft. The south end footings were designed for a 
soil bearing of 1,000 Ib per sq ft and the north footings 
for 550 Ib per sq ft under exterior, and 700 Ib per sq ft 
under interior columns. No attempt was made at that 
time to forecast settlement. During a period of five 
months after construction, observations showed settle- 
ments from 1'/; in. at the southerly to a maximum of 
5*/, in. at the northerly end, and settlement forecasts 
then made for various bents were plotted (Fig. 6). 
In two instances injurious differentials were indicated 
prior to the end of the Fair, and two bents were raised to 
preclude structural damage due to future settlement. 
(On March 18, 1940, Column 90 showed a settlement of 
1.24 ft, confirming the forecast. See Fig. 6.) 


TYPES OF FOUNDATIONS 


For buildings within the ‘‘cut area,’’ spread footings 
were used generally, with a soil bearing intensity of 1,000 
Ib per sq ft or less as local conditions dictated. Outside 
this area heavier structures were supported on untreated 
timber piles, and where ground settlements would be ex- 
cessive, the ground floors also were supported. Floor 
supports were necessary in all the govern- 


N ale 


Flexible pavement was used for roads through i:t the 
Fair area. In the low areas upward flow of wat: from 
the underlying silt and clay made it necessary to | Wide 
a subgrade of free draining materials to remove the 
water as rapidly as possible. Some difficulty with roads 
resulted from heavy trucking of contractors’ equipment 
and materials; roads that would have carried |() tons 
without difficulty were loaded with trucks weighing 25 ¢, 
35 tons, and subgrade failures occurred. 

Figure 7 shows the Fair as completed in 1939. Th 
principal buildings are shown, with the types of support 
ing foundations indicated in each case. The large 
area where the buildings are supported on spread foot. 
ings coincides generally with the “cut area’’ where ashes 
were removed from the old dump. Surrounding this 
on the north, east, and south, is a marginal zone where 
building structures are on piles, but the ground floors 
are not supported. To the east and south of this mar 
ginal area is the low ground where both building struc- 
tures and ground floors are on piles. 

It may be generally stated that where the principles 
of construction determined by soil mechanics were fo! 
lowed, the results were successful and satisfactory, [p 
the “‘cut area” small settlements are recorded, while 
over newly filled areas settlements are greater, as would 
be expected. 

Unfortunately so many factors have intervened that 
there has been little opportunity to check forecasts 
against actual performance. Figure 8 is a profile along 
the Avenue of Pioneers, showing the original grade and 
observed settlements, the general relation of the settle 
ments to the cut-and-fill zones being evident. 
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ment buildings adjacent to the Courtof % 

Peace, where mud waves, created by 

former ash dump, were exposed at grade. One 1888 
Where the fill was adequate to support > 

the loads, light structures were placed on 

spread footings; such cases included the 3, Fut Placed Dec 

box-type structures of the model houses 10 : nai 

in the Town of Tomorrow, which possess “ —— = 

considerable stiffness to withstand uneven * ° 74 / 

reactions. Certain structures were ar- <0 

ticulated to permit differential settle- = 

ments without structural injury. Where >” 

the cover of ashes was small, all buildings = 3} 

with long-span roofs, two-story occu- 

pancy, or heavy construction were sup- 

ported on piles. Permanent buildings ,, xy 

built by the World’s Fair Corporation 

were supported on creosoted timber piles f 

cut off above ground-water level, as ,f 

were also the heavy Trylon and Peri- iat 
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= \\ ater Resources of the Mid-Continent Area 


h By Georce S. Knapp 
pment Member American Society or Crvit ENGINEERS 

tons Curer Enciveer, Division or Water Resources, State Boarp or AGricutture, Topeka, Kans. 
ig 25 to 
. The HE Mid-Continent area em- VARIETY of geographic, cl- Humid and arid conditions are in 
upport braces the transition zone be- matic, and hydrologic conditions an almost constant process of ebb 
» large tween the humid eastern and govern the water supply and runoff of and flow across the mid-continent 
d foot the arid western parts of the United the great central part of the United States. area. In periods of abnormal rain- 
€ ashes States. It is a region of great Records going back in some instances fall humid conditions may extend 


1g this change, from the forest-covered for over a hundred years are here sum- westward almost to the mountains 
hills along the Mississippi to the marized to indicaie that average tem- while periods of subnormal rainfall 


> Where 
1 floors vast, smooth, and treeless plains perature has been going up appreciably may bring arid conditions into parts 
is mar that extend more than two hundred over the past few decades and with it of Minnesota, Iowa, and Missouri. 
y struc. miles eastward from the Rocky evaporation. These effects, combined In contrast to many sections of 
Mountains. Lying as it does be- with decreasing rainfall, magnify the the United States, runoff from most 
inciples tween the humid and arid zones, the acuie problems of water resources. Mr. of this area is very small. Only in 
ere fol area shows a gradual but definite Amnapp’s paper, here abridged, was the southeastern part does a sub- 
ry. In diminution in annual precipitation originally on the program of the Society's stantial portion of the rainfall ap- 
, while from east to west. This is most Spring Meeting in Kansas City. pear as runoff. The largest amount, 
$ would marked across the southern portion, about 15 in., takes place from the 
where in a distance of 600 miles it diminishes from an more mountainous parts of central Arkansas. Over a 
ed that average of 50 in. per annum in Arkansas to 15 in. at the vast area comprising the western parts of Kansas, Ne- 
wrecasts Texas-New Mexico line. Less abrupt is the change braska, and the Dakotas, and the eastern parts of 
e along across the northern border, where in nearly twice the Colorado, Wyoming, and Montana, the average annual 
ide and distance the rainfall varies from approximately 25 m. runoff is less than '/, in., or below 21/49% of the 
settle in northeastern Minnesota to 15 in. near the mountains rainfall. 
in Montana. A study was recently made of the probable water 
From the standpoint of water problems resulting from supply for a proposed irrigation project within this area 
variations in rainfall, deviations from mean annual where the terrain is rolling and some parts of it almost 
‘lushing amounts are probably of more importance to the engi- hilly. The conclusion was reached that when regulated 
City of neer than the westward diminution of averages. At by storage the watershed could be expected to yield an 
eers for Leavenworth, Kans., with 104 years of record, 1836- average annual supply of 6.7 acre-ft per sq mile. That 
x plans, 1939, probably the longest rainfall record in the area, is equivalent to a runoff of 0.13 in. over the area, or less 
ed the the maximum has been 172% of the mean annual, and than 1% of the rainfall. Total runoff, while small, is 
douglas, the minimum, 42%. Among other long-time Weather in general sub- 
Proctor Bureau records in the mid-continent area, the maximum ject to great va- “ T T T T B te 
mittee’ appears to be 203% riation both in | 
s in the 30 of the average annual annual and sea- ,, } 
an also at Muscatine, Iowa, sonal amounts. 
nd tide - and the minimum to It is, moreover, 
es, and be 22%, at Las Ani- influenced in “ 
ultants GRAND FORKS mas, Colo. marked degree 
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by physical conditions which give streams in certain 
parts of the area distinct characteristics. 

The northeastern part of the area was almost entirely 
covered during the ice age. Glacial action had a leveling 
effect, but left the region covered with innumerable 
pockets and depressions which, having no outlets, be- 
came lakes and marshes. There has not been sufficient 
time since the completion of the work of the ice age for 
the action of erosion to establish surface drainage over 
more than a part of the area. Much of the runoff reaches 
the streams as ground water. In contrast to other 
parts of the mid-continent area, stream flow is relatively 
uniform. 

Certain streams flowing eastward across the area rise 
in the high mountains along the continental divide. 
Among these are the Arkansas, the Platte, and the 
Missouri with its principal tributary, the Yellowstone. 
These streams have a distinctive type of seasonal flow 
known as the June rise, caused by the melting of the 
accumulated snows coincident with early summer rains. 
At other seasons of the year stream flow is relatively low. 
In the foothill reaches, storms of the cloudburst type 
sometimes cause disastrous floods. Notable among these 
were the Pueblo flood of 1921 and the more recent ones 
of Bear Creek and Cherry Creek near Denver. 

Over most of the remainder, natural storage, except 
in the soil, is almost non-existent. Much of the runoff 
takes place immediately after rains occur. Periods of 
general rains often produce floods. When rains cease, 
stream flow declines rapidly. In periods of protracted 
drought stream flow may cease entirely. 

Because of the small average runoff, streams have not 
carved out channels at all comparable in their relation 
to the size of the drainage area to those in the more 
humid sections of the United States. For example, a 
discharge of 2 cu ft per sec per sq mile will produce 
flood stages on the Kansas River. That figure is but 
little more than the average daily discharge of the 
Tennessee. Thus in a region of limited runoff, floods 
of destructive proportions occur almost as frequently 
as they do in regions of greater rainfall. 

Probably in no other part of the United States are 
the water problems incident to the occupation of the 
country by man as varied as those in the mid-continent 
area. Earliest settlements took place in the eastern 
part of the area, first along the banks of the Mississippi 
and the Missouri, which constituted the principal arteries 
of travel. Later, settlements spread inland. In the 
upper Mississippi region settlers found the prairies of 
southern Minnesota and Iowa rich and productive, but 
poorly drained. Probably between 20 and 25% of the 
agricultural lands of Iowa and Minnesota are in drainage 
enterprises. Still later, stimulated in part by war-time 
prices for farm crops, drainage was extended to some of 
the marshes and cut-over lands to the north. Much 
of this land proved to be unproductive. 

Settlements along the lower Mississippi, located for 
the most part in the broad flood plains which were fre- 


Vou. 10, No. lo 
quently inundated, faced problems of a differen sort: 
the construction of levees was early a matter of nec--ssity’ 
As protection of one area after another reduce the 
natural storage in the valley, which had served to educe 
crest discharges, higher flood stages resulted. That in 
turn required the raising of levees. The process of byyjlq. 
ing new levees and 


the raising of ex- * SUMMER Bi 
isting ones, until . EVAPORATION 
analmostcontinu- 
ous one since the “ ~| | 
beginning of occu- 
pation of these 5a — 
river valleys. <3 TEMPERATURE 
Floods on tribu- 
tary streams have 
likewise been a 
continuing prob- ~ 
lem. Unlike the 
the Missouri the 3 
ears 


smaller tributaries 
have relatively Fic.4. EVAPORATION AND TEMPERATURE 
narrow flood —Ten-Year Procressive Averaces 
plains and are BEGINNING 1914-1923, at Coxsy, 
subject to flood Hays, AND GARDEN Crty, Kans 
peaks of great 

magnitude but of relatively short duration and small 
total volume. Past attempts to deal with such floods 
have usually comprised construction of levees, with some 
channel straightening. The difficulty of protecting any 
considerable portion of the flood plain from overflow 
and at the same time keeping the levees far enough from 
the channel to provide adequate floodway is readily 
apparent. Such systems have been expensive for the 
property owners and only partially successful. 

Recent years have seen the establishment of definite 
levee grades along the Mississippi and the beginning of 
a program of flood control reservoirs on tributary streams. 
While the prime purpose of these reservoirs is the control 
of flood waters, more and more in the mid-continent 
area they are being built as multiple-purpose reservoirs, 
combining the storage of water for dry-weather flow 
regulation and other beneficial uses with capacity for 
the control of excess flood waters. In doing this there 
is coming to be recognized a principle which state engi- 
neers in the area have long held important, that the 
water of the area is a resource to be conserved for use 
as well as at times a destructive agent against which 
protection is needed. 

Those crossing the mid-continent area to make homes 
in the western part found it necessary to irrigate the 
deep rich soils to make them productive. On streams 
like the Arkansas and the Platte, the entire water 
supplies are now diverted and used, except relatively 
small amounts of flood waters. Large channel reservoirs 
are now being built to more completely use such flood 
waters. 

The largest cities in the area are located on the banks of 
the Mississippi and the Missouri and have water supplies 
which, while requiring treatment, are entirely adequatt 
for these needs. In the beginning interior cities obtained 
their water supplies from streams and wells. As they 
have grown in size and as climatic conditions have 
duced supplies, many of them have found it necessa‘y 


to build storage dams and turn to impounded — 
Denver, the largest of the interior cities, has obtain 
ntly found it 


its water from the South Platte, but re 


MunicrpaL RESERVOIR FOR HORTON, 
Kans., EXAMPLE OF New TREND IN 
AUGMENTING REpuUCED WATER SUPPLY 
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» to go to the headwaters of the 
' Liver on the western slope for an 
addit nal supply. 

W power has never assumed a status 
r importance in the mid-continent 
\round such natural power sites 
\nthony Falls at Minneapolis and . 
the Great Falls of the Missouri at Great 
Falls, Mont., industries of considerable 
magnitude have grown up to utilize the 
available water power. In the western 
part of the area some power 1s developed 
as a by-product of the storage of water 
for irrigation. In the eastern part two 
notable projects have been built with pri- 
vate capital, the Keokuk plant on the 
Mississippi, and the Bagnell project on the 
Osage in central Missouri. Under construc- 
tion or nearly completed are three water 
power projects in Nebraska—one on the Loup River and 
two on the Platte—and one on the Grand River in Okla- 
homa. All these are financed by PWA grants and loans. 

Few long-time records of stream flow are available in 
the area. Some of the longest are those of the upper 
Missouri at Ft. Benton, of the Red River of the North 
at Grand Forks, and of the Arkansas at Canon City; 
at these points records have been kept continuously 
since 1881, 1882, 1888, respectively. As shown by ten- 
year progressive averages in Fig. 1, records at all three 
stations, while showing upward trends during the early 
part of the record, have over the past three or four 
decades developed definite and unmistakable downward 
trends of far-reaching proportions. On the Missouri 
River stream flow has declined 49%, while on the Red 
a decline of more than 80% has taken place. No long- 
time records are available in the southeastern part of the 
area. As indicating trend in water supply the record on 
the Blue at Randolph, Kans. (1919-1939), is also shown. 

These declines cannot be accounted for by increased 
consumptive uses. There is no general use for irrigation 
on the Red and the Blue. Increased irrigation uses 
above Ft. Benton can account for not more than 400,000 
acre-it of the 3,800,000-acre-ft decline during this period. 
There has been but a minor increase above Canon City; 
that is probably fully offset by water from transconti- 
nental diversions. 

Rainfall trends (Fig. 2) do not appear to follow the 

consistent downward trends of runoff. The “northern 
group’ consists of long-time Weather Bureau stations 
in lowa, Nebraska, Minnesota, North and South Dakota; 
while the “central group’’ includes records obtained at 
Leavenworth, Manhattan, and Hays, Kans., and St, 
Louis, Ore., and Herman, Mo. 
_In comparison Weather Bureau records at Austin, 
fulsa, Lawton, and Oklahoma City, Okla., show that 
the trend of rainfall in this ‘southern group” has been 
generally upward. 

Temperatures, even more than runoff or rainfall, 
show definite and consistent tendencies throughout the 
entire area. It is noticeable, moreover, that upward 
trends for the same groups of records began before 
downward trends in runoff became apparent (Fig. 3). 


It is evident that but a small part of the rainfall ap- 
pears as runoff. Obviously evaporation and transpira- 
tion account for the larger part of the rainfall. In- 
formation available from a few evaporation pans in the 
area shows that the evaporation from a water surface 
for the months April to September, inclusive, amounts 
to an age of about 35 in. each summer in the northern 
part ; »6 in. in the southern part. This represents 
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GREAT VARIATION IN RUNOFF 
ILLUSTRATED BY SOLOMON 
River aT BeE.Lorr, KANS. 


Right, in June 1935, Flow 
37,800 Cu Ft per Sec; Below, 
Same Point in January 1935, 
Flow 3 Cu Ft per Sec 


the capacity of the 
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atmosphere to ab- 
sorb water. Actual 
evaporation is lim- 
ited to amounts 
available from 
rainfall. 

Considering 
trends, it is found 
that seasonal evap- 
oration has increased in the northern area from an aver- 
age of 31.38 in. for the ten years 1907-1916, to 38.84 in. 
for the ten years 1927-1936. In the southern area it 
has increased from an average of 52.85 in. for the 1908— 
1917 period to 62.97 in. for the 1930-1939 period. In 
general (Fig. 4), curves of progressive ten-year averages 
of evaporation follow closely those for temperatures. If 
the capacity of the atmosphere to evaporate rainfall has 
gone up as indicated by these data, then it appears that 
increasing temperatures have been a material factor in 
decreasing runoff. 

The combined effect of decreasing rainfall and in- 
creasing temperature on municipal water supplies is 
strikingly illustrated by the situation on the Walnut 
River in Kansas. During the last nine years, rainfall 
has dropped an average of 2.8 in. from a long-time 
normal of 31.6 in. Temperatures have gone up 2° from 
a long-time average of 54.6°. Runoff has been reduced 
1.9 in. per year out of a long-time average of 4.6in. Thus 
a reduction of 8% in rainfall and an increase of 3.5% in 
temperatures has effected a 41% reduction in runoff. 

Two cities in the Walnut basin, depending on im- 
pounded water supplies, use reservoirs constructed more 
than a decade ago. At the time of their construction 
these supplies were considered ample for anticipated 
future needs. The reservoirs are now empty and the 
cities appear to be faced with the necessity of finding 
locations for additional storage. 

Since temperature trends have been definitely upward 
for more than 50 years and are still going up at a rela- 
tively rapid rate, it appears that we are confronted with 
no short weather cycle. The effect is likely to continue 
for many years even if the cycle should soon begin to 
reverse its trend. Furthermore, it appears that the 
time has been reached when trends in rainfall and tem- 
peratures as well as annual averages of runoff must be 
taken into consideration in studies of water supplies in 
the mid-continent area. 

Records used in the preparation of graphs in this paper, 
showing rainfall and temperatures, and showing the run- 
off of the Red River at Grand Forks up to and including 
the year 1934, were those used in preparing Geological 
Survey Water Supply Paper No. 772, “‘Studies of Rela- 
tions of Rainfall and Runoff in the United States,’’ by 
W. G. Hoyt and others, and were made available to the 
writer by Mr. Hoyt. These data have been brought up 
to date by M. H. Davison, assistant engineer, Division 
of Water Resources, Kansas State Board of Agriculture, 
who also prepared the data on the runoff of the Missouri, 
Arkansas, and Blue rivers. The evaporation data are 
from the U.S. Bureau of Plant Industry. 
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ENGINEERS’ NOTEBOOK 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


A Simple Analysis for Eccentrically Loaded 


Concrete Sections 


By L. G. Parker, Assoc. M. Am. Soc. C.E., and J. J. SCANLON 
SrructuraL Enorneers, Wasuincton, D.C. 


ITH the increasing use of frames in concrete struc- 

tures, the condition of two-way bending on con- 
crete column sections has become a common but bother- 
some factor in their design. The authors have applied 
the solution presented here to a great variety of square, 
rectangular, and irregular column sections, particularly 
on projects in seismic areas of the West Coast. Except 
for the standard assumptions relative to reinforced con- 
crete design, the solution, while neither cumbersome nor 
deeply involved, is perfectly correct. There is a positive 
check on each problem. 

The use of graphics is too time-consuming and cumber- 
some for the solution of columns afflicted with high two- 
way bending momen Moreover, graphics gives little 
evidence to the designer as to whether or not he is any- 
where near the allowable stress range until he approaches 
the end of the solution. The solution here offered cuts 
the designing time to a fraction of that required by 
graphics and is, in addition, more accurate than any 
graphical solution. 


A NUMERICAL EXAMPLE 


Consider the following example. Given the 12 by 12- 
in. section shown in Fig. 1, reinforced with four 1-in. 
square bars. Find and check the maximum compressive 
and tensile stresses on the section. 

Composite area = 180 in.? 


Tes 2,304 in.* 
Find stresses at A, B, C, and D. 


10,000 . 31,000 X 6 115,900 x 6 
— = 


~ 180 2,304 2,304 
B= do + do - do. = —167 
C= do do — do = —323 
D= do -— do. + do. = +279 


When the foregoing summations are all found to be 
positive, the results shown are the correct, final stresses. 


If all are not positive, proceed as follows. By propor. 


tioning stresses, find poin 


ts of zero stress along AB and 


CD; the results are 8.7 and 5.56 (Fig. 2). 
First Trial. Determine centers of gravity. 


From AD 
125. 56( =66.7 in.*)X2.78 in. =1 


12x58 8 in.*) X6.60 in. =1 


9x2 (=18.0 in.*) x2 in. = 


From AB 
85 _12X5.56(=66.7 in.*) X6 in. = 400 


1 
«3 14x =(=18 8 in.*)X4in.= 75 


36 19.0 in.*X2in.= 38 


10x2 (=20.0in.2)X10 in. =200 


123.5 i 19. 
mm.*) =m 545 123.5 in? in. = 19 
703 
123.5 123.5 


MoMENT OF INERTIA 


About x-Axis (at C.G.) 
(5.56)* 
12 


= 172.0 


12 X 5.56 X (1.66)? = 183.0 


14)* 
36 


10.0 


12 x (2.18)? = 90.0 


9x 2 X (2.42) 105.0 


10x %2 (5.58)? = 622.0 


1,182.0 in * 


Revised M,, = 115,900 
— 10,000 x (6 — 4.42) 
= 100,000 in.-Ib 


4.42 


I 1,182 


_ § +374 Ib per sq in 
—642 


+ 81 + 81 
+374 — 642 
B + 98 la x B + 9% 
+553 Sit, ~ 463 
= 10000 Lb 
B B 
+ 81 
=) 8 - 
D x c +346 D Cc 670 
5.56" 
Fic. 1 Fic. 2 


About y-Axis (at C.G 


5.56 X = 800 
12 
5.56 X 12 X (0.3)* - é 
3.14 X (12)* — 
36 
3.14 X xX (1.7)? = 55 
19 X (3.7)* = 260 
19 X (4.3)? = 352 
1.623 


Revised My, = 31,000 


—10,000 (6—5 
= 28,000 in.-Ib. 


‘ 


9 5.7 of 
Me 28,000 X 16 3 


i ~ 1,623 
+98 Ib per sq in 
— 109 


P 10,000 


The preceding stresses have 
been tabulated on Fig. 2. Posi- 
tion of revised neutral axis 


553 + 463 


12 in 


= 84.5 


553 
84.5 
346 


= 6.55 in 


| 
| 
| 
| 
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Vi 
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Fi 
2 | 
* 
mé 
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ha 
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ypor- 
B and 


623 


in 


Fig. 3 


\ > No. 10 
2nd Trial Result 
641" 
Ist Trial Result 
«— 6.55"- 
x 
506 
B 
>» 
4 
Y 
fe+Neutral Axis 
iz 
757 
xX 
| Ist Trial Result 
| 2nd Trial Result 
3.678 
Fic. 3 


This isometric is unnecessary 
tion of any problem but is here 


clarity. 


Volume of compression frustum of stress 


Second Trial. Next, 
trial No. 2 was made 
similarly to trial No. 1, 
and the results show- 
ing the final movement 
of the neutral axis have 
been indicated on Fig. 
3, together with the 
final stresses. 

Check. The com- 
pressive stresses, less 
the tensile stresses, 
must be equal to the 
normal load. Figure 
4 shows a stress iso- 
metric with the sum- 
mation of the stresses. 
to the correct solu- 
shown for the sake of 
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Tension bar 
=f do. — S700 X6.03 27,000 X 3.66) _3 065 
1,059 1,319 


-~4(1858 + 604 + V1,858 X 604 = +14,080 

Compression bar 

10,000 95,700 1.98 4 27,600 X 3.66 9 + 3200 

o8 5 1,059 1,319 
Compression bar 
27,600 XK 4.34 

= ( do + oOo 1.319 9 a + L715 

Total compression +19,015 


Tension bar 


=( do. - 


27,600 : 
~ \ 20.0 
1,319 


Total tension — 9,005 — 9,005 
Total compression + 19,015 


Checks normal load + 10,010 


6.41" 
~ 3665 Lby 
of 
4. 
Lb 
° 
3.671" 
Fic. 4 


Parameter of Catenary Curve for Any Given Span and Dip 


By Dona_Lp BREGMAN 
Crvit Encrineer, Los ANGELES, CALIF. 


HE unknown parameter of a catenary curve (Fig. 1) 
for a given span and dip (of chain, round-bottom bin, 
etc.) may be readily obtained from either Table I or 


Fig. 2 of this article. 


These have been prepared by the 


writer with the aid of the well-known equation, y = 


9 


manner : 


a 
(« +e ‘), and were arrived at in the following 


Using the notation of Fig. 1, for the end point of the 
curve to the right of axis Y-Y, we have the coordinates 


x=bandy=D+a. 


Substituting these in the catenary 


equation, designating b/a by k, and transposing D, we 


have the equation: 


In Table I the values of a, were first computed and re- 
corded in Col. 2, for different values of k in Eq. 2 (the 
Napierian base e having been taken as 2.7182818 and 
its common logarithm as 0.4342945). The values of 


| 


| 


Fic. 1. NOMENCLATURE 


ak = b/D were then computed for Col. 3. For any 
given span and dip, therefore, b and D being known, their 


For D = 1, Eq. 1 further reduces to: 
2 


Hence, for any value assigned to k, we have the corre- 
sponding value of and the desired of 
course expressed by 


_ Als ‘rom the foregoing relations (by substituting 
'P lor cin Eq. 3), we have the further relation 


TABLE I. CATENARY PARAMETERS 
(1) (2) (3) (1) (2) (3) 
k a ak = b/D k a ak = b6/D 
0.1 220.330 22.033 0.8 2.964 2.371 
0.15 88.990 13.350 0.9 2.309 2.078 
0.2 49.835 9.967 1.0 1.846 1.846 
0.25 31.852 7.963 1.5 0.739 1.119 
0.3 22.050 6.615 2.0 ). 368 0.737 
0.35 16.152 5.653 2.5 0.196 0.490 
0.4 12.337 4.935 3.0 0.110 0.330 
0.45 9.713 4.371 3.5 0.064 0.224 
0.5 7.837 3.919 4.0 0.038 0.152 
0.6 5.392 3.235 4.5 0.023 0.102 
0.7 3.919 2.743 5.0 0.014 0.070 


3 
=400 
= 38 
= 1% 
SUD 
150 
| 
| 
Posi- 
is | 
i 
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ratio 6/D = ak may be found in Col. 3 and the corre- 
sponding value of a, read from Col. 2. The parameter a 
sought is then D X a. 

To aid in determining intermediate values, the data 
in the table were plotted in Fig. 2. For convenience, 
two curves are presented—curve A for the larger values 
of a, and a,k (covering the data for the first ten values 
of k); and curve B for the remaining data in the table. 

As an illustration, let it be required to find the pa- 
rameter of a catenary curve for ) = 267 and D = 20, or 
b/D = 13.35. 

Solving by means of Table I, the value of 6/D = 
13.35 is found in Col. 3, and the corresponding value of a, 
is read from Col. 2 as 88.990. Hence, the required 
parameter a for the catenary curve is 20 X 88.990 = 
177.98. 

Solving by means of Fig. 2, the values of b/D = 13.35 is 
located on the ordinate scale (using the divisions from 
zero to 30 for curve A). The point corresponding thereto 
on curve A gives the value of 89.0, sufficiently close, 


24}24 eT | 
2.0}20% 
= 0 240 280 320 400 


5 
a 
for 


alues 


Values of a, k for Curve B 
a,k 


Fic. 2. CATENARY 
PARAMETERS 


S 


~ > 


Values of a, for Curve A 

4 | # | 120 | 160 

08 12 1.6 
Values of a, for Curve B 


7 - abscissa scale (using the divisions from zero to 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


History of Golden Gate Bridge Permit 


To tue Eprror: In the June issue Admiral Whitman touched 
briefly on War Department action in connection with the permit 
for the Golden Gate Bridge. As later discussion in your columns 
indicates that several points in that action are not thoroughly 
understood, it seems desirable to review the whole case in some 
detail i 
The proposition to build the Golden Gate Bridge was brought 
before Secretary of War Weeks in 1924. The Secretary wrote a 
letter to the proponents stating in effect that he viewed the prop- 
osition favorably, but that before a permit could be given the 
War Department must have plans of the proposed bridge. The 
proponents evidently regarded this letter as of the force of a permit, 
and went ahead to prepare complete plans when practically all 
that the War Department required was the exact location of the 
bridge and its horizontal and vertical clearances. The War De- 
partment is concerned only with the effect of the structure on navi- 
gation unless the bridge is an interstate affair. The proponents 
of the bridge took a large risk when they went to the expense of 
detailed plans before they got their permit, which Secretary Weeks’ 
letter did not constitute at all 

A permit requires the joint approval of the Chief of Engineers 
of the Army and the Secretary of War. Whoever drafted Secre- 
tary Weeks’ letter appears to me to have been exceedingly care- 
less in giving or allowing the impression that complete plans were 
necessary, and the ignorance—if ignorance it was—on the part of 
the bridge proponents as to what was required seems to be inexcus- 
able 

About 1927 the Chief of Engineers of the Army refused to ap- 
prove the permit. This refusal was based on an understanding 
between the War and Navy departments that the Chief of Engi- 
neers would approve of no bridge across the entrance of what might 
be called ‘‘a strategic harbor’’ of the United States. In general, 
that agreement was based on sound reason 

Sometime about 1930 or 1931 the proponents of the bridge ap- 
peared before Mr. Davidson, acting Secretary of War, and pre- 
sented the letter of Secretary Weeks and said that they now came 
to get their “formal permit,’’ considering the Secretary’s letter as 
an informal permit. Mr. Davidson summoned the Chief of Engi- 
neers to the meeting. The former chief had denied the permit; 
this one had taken no action, but he informed the meeting that 
Secretary Weeks’ letter was no permit and that before one could 


be issued there must be a public hearing in San Francisco and the 
entire proposition must be examined critically. To this the pro 
ponents in Mr. Davidson’s office objected strongly, saying that a 
public hearing would give the impression that the project was 
questionable and the vote on the bond issue due a few months in 
the future might be adversely affected. The Chief of Engineers 
informed them that if they were accused of choking off a public 
hearing the adverse effect on the vote would certainly be magnified, 
and that a public hearing, as customary and proper, in so impor- 
tant a matter to the community and to the country as a whole 
would be held. 

The public hearing was held, and all interests were consulted 
including the Navy Department. The policy of not building a 
bridge over the entrance to a “‘strategic’”’ harbor was thought to be 
generally sound, but the great depth of water in the Golden Gate 
made an exception to the general policy permissible 

This is probably the only harbor in the United States where an 
exception to the general policy as aforestated is acceptable 

It seems appropriate at this particular time to recall this case 
and the inadvisability of doing anything that might make pos- 
sible the blocking of the entrance to any one of our great harbors 

LytLe Brown, M. Am. Soc. C.E 
Major-General, U.S. Army 
Franklin, Tenn 


Use of Modern Surveying Instru- 
ments Vital 


To tue Eprror: While the note by R. A. MacGregor on the 
use of an antique surveying instrument, which appeared in the 
“Our Readers Say’”’ department of the July issue, is interesting, I 
wonder what Mr. MacGregor had in mind. I am sure he would 
not urge engineers to use instruments that should be in the me- 
seums or on the scrap pile. 


Perhaps the laying out of lots in a boom town might be done 
with an old-fashioned instrument or even without any instrument 
at all. But no one would think today of using an obsolete imstr 

nate 


ment in making boundary surveys of property that had any 
rial value. 
I remember seeing, when I was a youngster back in the mncties, 


the grading of a new railway carried on with wheelbarrov and 
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ts pulled by two mules. The work was done in a wonder- 
ient manner for the time, no doubt as efficiently as was 
ying of which Mr. MacGregor spoke. But who would 
iding of a railway or highway today with horses and mules 
elbarrows? We use the steam shovel and the 5- and 10- 
- and get the job done at the minimum unit cost and in the 
min | time. 

It . sad commentary on the engineering profession that in 
most o! the teaching of surveying in our educational institutions the 
student must use equipment that cannot inspire him. He must 
look upon surveying as a very crude branch of engineering. Stu- 
dents of surveying or any other subject should be taught with the 
very best equipment. I recall having seen a few years ago a 
statement to the effect that in the Ford plant there is a room set 
aside for the teaching and training of young men in the use of tools 
and machines. This room, it was stated, was fitted with the most 
modern equipment. With such fine tools and implements the 
young man would be inspired to do his best, whereas if he were 
being trained with obsolete equipment he undoubtedly would not 
be so keen to learn, nor could he feel that becoming an auto- 
mobile mechanic would be a very high calling. 

Good surveying instruments are now on the market and can be 
purchased for a moderate sum. It is true that a good instrument 
costs more than a poor one, just as a good suit of clothes costs more 
than one that is made of shoddy material. 

Some years ago a professor of civil engineering in one of the 
leading technical schools wrote me a letter in which he asked 
whether he could borrow or purchase an obsolete direction theo- 
dolite from the organization which which I was connected. He 
informed me that he wished to teach his students the use of this 
type of instrument and he had none in his stock. I replied that I 
was thoroughly disgusted with the idea that he should want to 
teach his students with junk and expressed the view that students 
should have the best rather than the poorest type of instrument. 
I also informed him that I would not recommend that an instru- 
ment be sent to him, if we had one. A few days after sending the 
letter I received a very appreciative reply to the effect that the 
professor had showed my letter to his purchasing agent and asked 
him what to do. The latter said, ‘Go and get your theodolite.” 
It seemed that the professor had for several years tried to pur- 
chase a modern theodolite, but the purchasing agent had turned 
his request down because he said the instrument was not needed. 

We must honor the memory of those manufacturers of survey- 
ing instruments back in the last century, who did the best they 
could. In fact, their efforts were the basis for the development of 
the modern surveying instruments. Let us be rational and exer- 
‘ise the same judgment in the purchase and use of surveying in- 
struments that we do in the purchase and use of equipment in 
other branches of engineering. 


dut 
fully 
the 
do t 
and 
ton 


Bowieg, M. Am. Soc. C.E. 
Hydrographic and Geodetic Engi- 
neer (Retired), U.S. Coast and 


Washington, D.C. Geodetic Survey 


Surveying and Mapping in the 
Early Days 


fo rue Eprror: The interesting article by Edward Dyer King- 


man in the August issue, ‘“‘Roger Sherman, Colonial Surveyor,” 
does not state that Sherman was United States Senator from Con- 
necticut. However, I am chiefly interested in discussing the 
statement that, ‘In 1622 appeared the first map of any part of the 
English Colonies situated in the New World, a map that in 1627 
was incorporated in Capt. John Smith’s History of Virginia.” 

_On March 22, 1916, the writer received the following from the 
Chief of Division of Maps and Charts, Library of Congress, Wash- 
ington, “Regarding information concerning John Smith’s map and 
relation of Virginia, the book was first published in 1608 under the 
utle, a true relation of such occurrences and accidents of note as 
hath happened in Virginia since the first planting of that Colony 
which is now resident in the South part thereof till the last return 
from thence. London 1608. We find no information regard- 
‘ng ap and infer that it was made after the sailing of Nelson in 
a o during Smith’s three months’ exploration of the Chesa- 
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Captain John Smith’s adventure with Powhatan’s Indians is 
given in an account published in London in 1613, as follows: 
“Captain John Smith hath acquainted me with that whereof him- 
selfe with great peril and paine, had been the discouverer, being 
in his discouveries taken prisoner and escaping their furie, yea 
receiving much honor and admiration among them, by reason of 
his discourses to them of the motion of the Sunne, of the parts of 
the World, of the Sea, etc., which was occasioned by a Dyall (Com- 
pass) then found about him.” 

In 1916 the writer saw on display at the Headquarters of the 
American Society of Civil Engineers a map of Virginia, dated 1606, 
made in London from notes of Capt. John Smith. This map 
shows the Chesapeake Bay for its entire length, the Susquehanna 
River, the Potomac and James rivers, a sketch of the giant Sus- 
quehanna Indian, and a sketch showing the interior of Powhatan's 
house with this legend: ‘“‘Powhatan held this state and fashion 
when Capt. Smith was delivered to him prisoner, 1607.”" There 
are also shown the seal of England, points of the compass, scale of 
leagues and half leagues, the location of very high trees, the loca- 
tion of the “‘kings’ [Indian chiefs’] houses,’’ and names of Indian 
tribes. The map was presented to the Society by the late L. W. 
Page, M. Am. Soc. C.E., who said “It is my recollection that Capt. 
John Smith made the surveys for this map with only a pocket com- 
pass, and that he took such data as he collected to England and 
had the map drafted by an expert draftsman.” The writer photo- 
graphed the map and had it enlarged and framed, and it now hangs 
in his home. 

Hanson Z. Wiison, Assoc. M. Am. Soc. C.E. 
Brooklyn, N.Y 


The Engineer Should Explain Himself 
to the Public 


To THE Epiror: On page 453 of the July number of Civit 
ENGINEERING there appears a letter by William Bowie, M. Am 
Soc. C.E., deploring the notorious ‘‘ineptness of engineers in pre- 
senting an attractive picture of their profession to the public.” 

The subject is worthy of attention beyond the ranks of the 
engineers themselves. Major Bowie recounts the difficulties of 
the publicity manager at one of the Society’s quarterly meetings. 
The public is definitely interested in the reasons back of our solu- 
tions to certain problems. For instance, an entire region is inter- 
ested in great projects, such as Boulder Dam or the Golden Gate 
Bridge, and probably hundreds of engineers having no connection 
with those projects will be questioned about various features of 
the work that the layman has seen in newsreels or newspapers. 
The public is equally interested in the smaller projects that abound, 
and anyone having the remotest connection with such a project is 
asked numberless questions as to the reasons for cost, location, the 

peration of the completed structure, and so on. 

The writer is of the opinion that this public interest should be 
cultivated, as public support for timely projects may be gained in 
this way, or public disapproval for worthless projects furthered by a 
more intimate understanding on the part of the public of the merits 
of individual cases. 

While it is not necessary for an engineer to be inarticulate be- 
fore the layman, it is not unnatural that he should be. The engi- 
neer views his project as only an engineer can; if he is asked what 
“tough engineering problems had to be handled,” it is but natural 
that he should say, ‘‘there were none.””’ However, the engineer re- 
mains a human being, who is proud of his work and will recount the 
problems he must certainly have encountered, if asked about them 
in his own terms. A lay interviewer is perhaps at a disadvantage 
in attempting to “cover” an engineer because he is unprepared to 
pose questions that will elicit a substantial reply. More unfortu- 
nately, the interviewer may not sufficiently understand a substan- 
tial reply, if he succeeds in obtaining it, to pursue it with further 
pertinent questions, or to report it intelligently to the public. 

One means the writer suggests as a correction to the difficulty 
would place men with engineering education and a few years’ engi- 
neering experience in journalistic positions. Some engineers have 
sufficient command of the language, sufficient writing ability, and 
sufficient skill with a camera, to perform such a function credit- 
ably; whether men trained as journalists could gain conversance 
with engineering subjects without a prolonged, wasteful process 
of study is questionable. At present, it appears to the writer that 
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reporters visit engineering projects only in the company of high- 
titled dignitaries or on the occasions of accidents. For ordinary 
periodic reports on construction progress or the technical features 
that interest the public, reporters rarely appear to know the proper 
channels through which to obtain information. 

The writer believes his suggested solution would afford a valu- 
able means of instructing the public through periodical literature. 
It might also be enlightening to engineering students, who cer- 
tainly read the newspapers and magazines, and discuss them in the 
fraternity house and on the steps of the library building. 


South Pasadena, Calif. Jack Sytvester, Jun. Am. Soc. C.E. 


Solving Land Subdivision Problems 


To tHe Eprror: In connection with Mr. Kinslow’s article, 
in the August issue, on the use of the graphical method in the solu- 
tion of land subdivision problems, the writer submits a method 


Fic. | 


90 


D 


he has used, which is absolutely accurate and involves no drawing 
of trial lines or any trial and error. 

After solving triangle ABJ (Fig. 1) and deducting its area from 
the required area, the location of the line FE is found as follows: 


(2BJ + JEtan FBAJE _ 


JB 2Area BFEJ. 
JE = ‘an FBH tan FBH tan* FBH 


W. G. Frost, M. Am. Soc. C.E. 


Redwood City, Calif. Civil Engineer 


Trends in the Profession 


To tHe Eprror: If the facts and trends indicated by the 
article in the July issue, entitled ‘Engineering Trends in Cali- 
fornia,"’ by Robert O. Thomas, are representative of nation-wide 
conditions in the structure of the civil engineering profession, this 
article furnishes much food for thought, not alone by the Society 
officials and members, but also by younger men considering civil 
engineering as their life work. 

The facts presented by this article definitely establish two trends: 
(1) That the private practitioner in civil engineering is fast dis- 
appearing, and (2) that future employment in civil engineering 
will be predominantly in the field of public service. They also 
appear to indicate that publicly employed civil engineering 
organizations are supplanting private practitioners. The following 
tabulation brings this fact out, and also indicates that the above 
trends were definitely under way prior to the advent of the current 
While no one expects these trends to continue at the 


depression. 
PERCENTAGE OF TOTAL MEMBERSHIP IN CALIFORNIA 
Professional 
YS@AR Public Service Practice Total 
1924 20.4 29.8 50.2 
1929 29.1 25.1 54.2 
1934 32.4 15.4 47.8 
1939 44.9 14.5 59.4 


above rate, it is interesting to note that, if they did so, shortly 
after 1950 the percentage of those engaged in private practice 
would become zero, and by about 1975 all members of the Society 
in California would be employed in public service. 

Another significant fact brought out by the article is the great 
increase in employment of younger engineers, as represented by 


Juniors, in the field of public service, and the decrease the 
relative number employed by private practitioners. This St is 
probably due not alone to the decreasing proportion of py ibers 
engaged in private practice, but also to the decrease in the lume 
of work handled by each of them, which prevents them from em.- 
ploying younger men as assistants in their offices. 

Mr. Thomas’ comment upon the probable lack of opportunity 
for advancement encountered by Juniors employed in public 
service is borne out by the writer’s experience during the pasy 
three years in serving on the Local Membership Committee of 
the Society. Juniors employed in public service and appearing 
before this Committee as applicants for transfer to the grade of 
Associate Member almost invariably have had less experience jn 
responsible charge of engineering work, or have greater difficylty 
in convincing the Committee that they have had the requisite one 
year of responsible charge, than those employed in other fields 

If the conditions and trends referred to in the article are repre- 
sentative of those existing nationally, the article would seem 
pose the following questions as food for thought and action: 

1. Does the private practitioner in civil engineering serve , 
useful purpose in the present-day economic and social structure, 
and if so, should not efforts be made, not alone by the Society and 
the profession but by society as a whole, to perpetuate his existence? 

2. Are opportunities for professional advancement for civil 
engineers employed in public service more limited than in other 
fields of employment, because of the greater amount or proportion 
of routine work performed, the greater proportion of subordinates 
employed in public service organizations, or for some other reason? 

3. If the second question is correct, should not engineering 
educators take cognizance of this situation and modify the length 
and content of courses offered in civil engineering? Obviously if 
there are only a small proportion of civil engineering positions in 
the upper brackets and the large proportion of positions are in the 
lower brackets and of a more or less routine nature, it would 
appear inadvisable to train large numbers of men for holding 
positions that will probably never exist. 

DONALD M. Baker, M. Am. Soc. CE 


Los Angeles, Calif. Consulting Engineer 


Comments on Model Studies of 
Overflow Spillway Section 

Dear Sir: The experimental data presented in the article on 
“Model Studies of Overflow Spillway Section” by A. S. Offitzeroff, 
in the August issue, would indicate that an overflow dam with a 
45-deg downstream face, a vertical upstream face, and crest shaped 
to the coordinates indicated might function with a discharge coef- 
ficient C in the well-known formula, A = CbH*/? of 4.3 for a head 
2.5 times the design head. 

Such values can be obtained only by adding some portion of the 
atmospheric head to the water head by the creation of a sub-at 
mospheric pressure underneath the overflowing sheet. It is very 
doubtful if transference of the model results to such a prototype is 
valid. In order to secure similitude in such cases the experiments 
should have been conducted in an air-tight enclosure in which the 
atmospheric pressure was reduced to conform to the model scale 
Portland, Ore. J. C. Stevens, M. Am. Soc. C.E 


Extraction of Square Root Simplitied 


Dear Sir: Inreference to Mr. Di Lorenzo’s article, “Simplified 
Extraction of the Square Root,” in the May issue, another proof 


or method can be obtained by using the calculus. Setting y = * 
dx 
and taking the differential, we have dy = me 74 -, Thus any re- 
2V x 

mainder from a perfect square can be considered to be dx, an 

dividing by twice the square root we obtain dy. 
In using the present-day calculating machine this method comes 

in very handy. It is necessary only to determine enough of tn 

answer to make dx fairly small and then complete the answ 

straight division. The normal expectancy by this method is that the 

next three places after straight division is employed will be 


Phoenix, Ariz. Jutran W. Powers, Assoc. M. Am Sc 
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Fall Meeting in Cincinnati, Ohio 


Hotel Netherland Plaza to Be Headquarters, October 16-18, 1940 


Program of Meetings, Entertainment, and Trips 


9:00 


10:00 


10:05 


10:30 


10:40 


11:30 
12:00 


Opening Session and General Meeting 


EDNESDAY—October 16, 1940—Morning 


Registration 


General Meeting 
Morning and Aflernoon 


Fall Meeting called to order by 

Rupert A. ANDEREGG, President, Cincinnati Section, 
Am. Soc. C.E.; Associate Professor, Civil Engineering, 
University of Cincinnati, Cincinnati, Ohio. 
Address of Welcome 

His Honor James GarRFrecpD Stewart, Mayor of the 
City of Cincinnati, Ohio. 
Response 


Joun P. HoGan, President, American Society of Civil 
Engineers, New York, N.Y. 


The Progress of City Planning 


ALFRED BrTTMAN, Altorney-at-Law; 
Planning Commission, Cincinnati, Ohio. 


Discussion of City Planning 


Luncheon recess 


Chairman, City 


2:00 


WEDNESDAY—October 16, 1940-—A/fternoon 


The Civic Responsibilities of the Engineering Profession 


E. B. Brack, M. Am. Soc. C.E., Consulting Engineer 
Kansas City, Mo. 


Discussion opened by 
Ivan C. Crawrorp, M. Am. Soc. C.E., Dean, College of 
Engineering, University of Michigan, Ann Arbor, Mich. 


ArtHuR C. EvernaM, M. Am. Soc. C.E., Director of 
Public Works, Kansas City, Mo. 


W. W. Horner, M. Am. Soc. C.E., Consulting Engineer; 
Professor, Municipal and Sanitary Engineering, Department 
of Civil Engineering, Washingion University, St. Louis, Mo. 


Municipal Sanitation 
FRANK C. Toiies, M. Am. Soc. C.E., Consulting Engi- 
neer, Gascoigne and Associates, Cleveland, Ohio. 


Discussion opened by 


F. H. Warinc, M. Am. Soc. C.E., Chief Engineer, 
Division of Sanitary Engineering, State Department of 
Health, Columbus, Ohio. 

Municipal Transportation 


Ernest P. Goopricn, M. Am. Soc. C.E., Consulting 
Engineer, New York, N.Y. 


General discussion 


GLARELEsS LIGHTING, CoLUMBIA AVENUE VIADUCT 


Dinner and Entertainment 


WEDNESDAY—October 16, 1940—Evening 


Dancing, Continentale Room | 


Tickets for the dinner and evening’s entertainment are | 
$2.50 each. 


Student tickets, $2.00 each 


7:15 Dinner and Entertainment 


Address, “The Function of the City,” 
by WiLLarp T. CHEVALIER. 
Social Hour 
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POWER DIVISION 


Morning and Afternoon 


Power Division Program 
prepared by 
Committee on Progress in Power Plant Design 


WILtiaM P. CrREAGER, Chairman, Executive Committee, Presiding 10:30 


12:00 
9:00 Trend in Hydraulic Turbine Practice (a closure of the dis- 
cussion of the topic presented at the October 1938 2:00 


meeting) 


Generator Cooling 


E. H. BANCKER, Central Station Engineering Deparment, 
General Electric Company, Schenectady, N.Y. 


General discussion 


Luncheon recess 


Vou. 10, N 


10:00 Ventilation of Hydroelectric Generating Stations ang 


The Long-Range Trend in Power House Space Limits 


I. A. WINTER, 
Assoc. M. Am. Soc. | 
C.E., Senior Engineer, 
U.S. Bureau of Rec- 
lamation, Denver, 
Colo.; Chairman, |} 
Power Division Sub- 
committee on Progress 
in Prime-Mover, De 
sign and Efficiency. 


CITY PLANNING 


Morning 


Cincinnati, as a Result of the 


9:30 European and Ameri- | 


can Cavitation Planning Commission, Cincinnati, 


ALFRED BETTMAN, Altorney-al-Law; 


AND 


SURVEYING AND MAPPING DIVISION 


Master City Plan 


Chairman, 
Ohio. 


HARLAND BARTHOLOMEW, Chairman, Executive Committee, 
City Planning Division, Presiding 


9:30 Specific Examples of Municipal Financial Savings in 


City 


Laboratory Prac- 
tice "7 10:00 The Topographic Map and City Planning 
M Davis Hucu C. Mircne i, Senior Mathematician, Division of 


Assoc. M. Am. Soc. 

E., Hydraulic Test 
Engineer, Pennsylva- 
nia Water and Power 
Company, Holtwood, 


10:30 Discussion opened by 


W. N. Brown, M. Am. Soc. 
Brown, Inc., Washington, D.C. 


Geodesy, U.S. Coast and Geodetic Survey, Washington, D.C. 


C.E., President, W. N. 


Pa. 


2:30 


H. G. Gerpes, M 
Am. Soc. C.E., Con- 
sulting Hydroelectric 
Engineer, Harsa En 
gineering Company, 
Charleston, S.C. 


Economic Design of 
Waterways and 
Gates for Hydro- 
electric Develop- 
ments 


G. R. Rica, M 
Am. Soc. C.E., Head 
Mechanical Engineer, 
TVA, and R. M 
Rrecer, M. Am. Soc 
C.E., Head Civil En- 
gineer, Design De- 
partment, TVA, 
Knoxville, Tenn. 


General discussion 


Cotumeta ELecrric GENERATING STATION OF THE CINCINNATI GAS AND ELECTRIC COMPANY 


| Sessions of Technical Divisions Occupyfii 
| 
| 
| | 
| | 
— 
| Ee 
| 
| 30 
| 
| 
| 
| | 


2S and 


iriment, 


oelectric 
rca En 
ym pany, 


sign of 
ys and 
Hydro- 
evelop- 


Eari 


2:00 


3:00 


4:00 


1c N o. 10 


\NITARY ENGINEERING DIVISION 


Afternoon 


|. WATERMAN, Chairman, Executive Committee, Presiding 


Toledo’s Lake Erie Water Project 


GeorGeE N. SCHOONMAKER, M. Am. Soc. C.E., City 
Manager, Toledo, Ohio. 


Discussion opened by 


Paut Hansen, M. Am. Soc. C.E., Consulting Engineer, 
Chicago, IIL. 


Development of Municipal Water Supply, Water Purifica- 
tion, Sewage Treatment, and Stream Pollution Control 
in Ohio 

F. H. Warinc, M. Am. Soc. C.E., Chief Engineer, Divi- 
sion of Sanitary Engineering, State Department of Heaith, 

Columbus, Ohio. 


Discussion opened by 


F. C. Ducan, M. Am. Soc. C.E., Chief Engineer, State 
Board of Health, Louisville, Ky. 


B. A. Pooig, Assoc. M. Am. Soc. C.E., Chief Engineer, 
Bureau of Sanitary Engineering, State Board of Health, 
Indianapolis, Ind. 


Ofairchild Aerial Surveys, Inc. 


LUNKEN ArRPortT, CINCINNATI, OHIO 
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ntire Jay Thursday, October 17, 1940 


3:50 The New Bio-Chemical Sewage Treatment Plant at 
Anderson, Ind. 


B. A. Pooig, Assoc. M. Am. Soc. C.E., Chief Engineer, 
Bureau of Sanitary Engineering, State Board of Heaith, 
Indianapolis, Ind. 


4:20 General discussion 


HIGHWAY DIVISION 


Afternoon 
WILuiaM NELSON Carey, Chairman, Executive Committee, Presiding 


2:00 State and Federal Routes Through Municipalities 


H. G. Sours, Assoc. M. Am. Soc. C.E., Assistant Director 
and Chief Engineer, State Highway Department, Columbus, 
Ohio. 


2:30 State Highway Planning Survey 
T. H. Curcer, M. Am. Soc. C.E., State Highway Engi- 
neer, State Department of Highways, Frankfort, Ky. 
3:00 Highway Research in Indiana 


K. B. Woops, Assoc. M. Am. Soc. C.E., Assistant Pro- 
fessor, Highway Research, Department of Civil Engineering, 
Purdue University; Assistant Director, Joint Highway 
Research Project, State Highway Commission, Lafayette, 
Ind. 


3:30 General discussion 


© Bowman Park Aero Co. 


CINCINNATI UNION TERMINAL AND FACILITIES 


THURSDAY 
Afternoon 
SPECIAL TOUR OF CINCINNATI 


Starting from the hotel at 4:00 p.m., members, ladies 


and guests will be taken by bus on a specially arranged 
tour of Cincinnati. 


Che tour will give in comprehensive scope an oppor- 
‘unity to see the scenic, civic, and industrial city. It has 
cen designed to be an enjoyable, profitable, and interesting 

t of the meeting. 

he party will be returned to the hotel about 6:00 p.m. 


‘ickets for the tour are $1.50 each. 


October 17, 1940 


Evening 
7:15 DINNER AND ENTERTAINMENT, The Pavillon Caprice 


Address, ‘‘Glaciers Over Cincinnati,’”’ by Dr. Nevin M. 
FENNEMAN, Professor of Geology, University of Cincinnati. 


Dancing, Continentale Room 
Tickets for the dinner and evening’s entertainment are 
$2.50 each. Student tickets, $2.00 each. 


The story of the sculpturing of the splendor of Cin- 
cinnati’s scenery, which has inspired the title, “Queen City 
of the West,”’ is fascinating. The tale of the laying down 
of the old Cincinnatian sea-bottom rock layers and their 
subsequent dramatic fate at the southern edge of four 
glacial movements is as absorbing as fiction. 
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General Meeting 


Friday—October 18, 1940—Morning 


R. P. Davis, Vice-President, Am. Soc. C.E., Presiding 


10:00 Esthetic Responsibilities of the Engineering Profession 


HarRo_p M. Lewis, M. Am. Soc. C.E., Consulting Engi- 
neer; Chief Engineer and Secretary, Regional Plan Associa- 
tion, Inc., New York, N.Y 


10:30 Discussion opened by 


L. V. Swerman, M. Am. Soc. C.E., Counselor, Region 4, 
National Resources Planning Board, Indianapolis, Ind. 

Harry B. Tour, Assoc. M. Am. Soc. C.E., Senior 
Architect, TVA, Knoxville, Tenn. 


11:00 Municipal Organization from the Engineering Viewpoint 


C. O. SHerrmt, M. Am. Soc. C.E., City Manager, 
Cincinnati, Ohio 


11:30 General discussion 


Civit ENGtneeERING for October 1940 


Inspection Trip to the America: 


Rolling Mills Company at 
Middletown, Ohio 
FRIDAY—October 18, 1940 


Afternoon and Evening 


1:00 Inspection Trip to the American Rolling Mills Company 
at Middletown, Ohio 


Following luncheon, members, ladies, and guests will assemble 
in the hotel lobby for departure at 1:00 p.m. sharp. The trip 
will be an hour’s bus ride through rolling Ohio countryside to one 
of the country’s major steel producing plants, the home of the 
continuous strip mill rolling process and other pioneer contributions 

In addition to the continuous rolling mill, members and guests 
will see many other manufacturing operations, such as galvanizing 
production of spiral welded pipe, and the finishing of stainless stee! 
plates and sheets. A visit will also be made to the research labora. 
tories adjacent to the plant. 

At the conclusion of the inspection, members of the party will 
be the guests of the company at dinner. 

Following dinner, the group will return by bus to Cincinnati 


Tickets for the trip are $2.00 each. 


Armco’s NEW RESEARCH BUILDING 


Entertainment for the Ladies 


WEDNESDAY —October 16, 1940 
Afternoon 


1:00 Luncheon, Restaurant Continentale, Netherland Plaza 
Tickets for the luncheon, $1.50 each. 
2:00 €pecial Tour for the Ladies 
After the luncheon, the ladies will have the choice of a 
number of visits to places of cultural interest, all within a 
short distance of the hotel. The places selected of par- 
ticular interest to ladies are as follows: 
Taft Museum, Inclined Plane to Mt. Adams, Rook- 
wood Pottery, Krohn Flower Conservatory, Cincinnati 
Art Museum. 
Tickets for the tour are $1.50 each 
Evening, 
Dinner, Entertainment, Dancing 
7:15 Dinner and Entertainment 
Address, ‘“‘The Function of the City,”” by Cot. Wr_Larp 
T. CHEVALIER. 
Social Hour 
Dancing, Continentale Room 


Tickets for the dinner and evening's entertainment are 
$2.50 each. 


THURSDAY—October 17, 1940 
Afternoon 
12:30 Bridge Luncheon at Hamilton County Country Club 
Ladies will leave the hotel entrance by bus at 12:50 p.m 
for the country club. , 
Following the luncheon, the afternoon will be free for 
cards or other entertainment. 
Tickets, $1.50 each. 
Evening 
7:15 Dinner and Entertainment, The Pavillon Caprice 
Address, “Glaciers Over Cincinnati,"’ by Dr. 
M. Fenneman, Professor of Geology, Univ. of Cincinnati 
Dancing, Continentale Room 
Tickets for the dinner and evening's entertainment are 
$2.50 each. 
FRIDAY— October 18, 1940 
Afternoon 
2:45 Cincinnati Symphony Orchestra Concert 
Ruta Possert, Violin Soloist 
Tickets for the concert are $2.00 each. 
Ladies who prefer, may join members on the tr 
American Rolling Mills Company at Middletown 
which starts from the hotel at 1:00 p.m. 
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Announcements and Hotel Accommodations 


Order All Tickets in Advance 


ers who order tickets in advance not only will be saved 
dela having tickets and badges awaiting them on arrival at 
headquarters, but they will assist the committee greatly by giving 
advance information to guide it in concluding arrangements. 


See page 28 of Advertising Section for Ticket Order Blank. 
Registration Desk and Information 


\ registration desk will be provided in the headquarters hotel 
to assist visiting members in securing desired information about the 
city. At the registration desk a card file of those in attendance 
will be maintained, with information as to Cincinnati addresses. 


Golf 


Members and guests will be welcome to use the golf and riding 
facilities at the 36-hole Kenwood Country Club, scene of the 1933 
National Amateur Championship matches. Introduction cards 
will be issued at the meeting registration desk at nominal fees. 


Entertainment for the Ladies 


Attention is directed to the entertainment provided for the 
ladies. If is expected that they will participate with the members 
in any other features of the program in which they are interested. 


DESCRIPTION OF POINTS OF INTEREST ON LADIES’ 
TOUR ON WEDNESDAY, OCTOBER 16, 1940 


The Taft Museum 


The century-old tradition of culture and hospitality that sur- 
rounded the house as a private dwelling from its erection in 1820, 
is maintained under endowment by the Cincinnati Institute of 
Fine Arts. Aithough small, its collection rivals in quality that of 
many a larger and more celebrated museum. A magnificent series 
of portraits and landscapes by such masters as Rembrandt, Turner, 
Goya, Gainsborough, and Corot; French Renaissance painted 
enamel placques and dishes, jewelry and watches from many 
countries, and many Chinese porcelains are installed in a beautifully 
decorated period house, which in itself with its furnishings, merits 
the visitor’s attention for its charm and authenticity. 


The Rookwood Pottery 


The Pottery was founded in 1880 by Mrs. Maria Longworth 
Storer, who named it Rookwood after her father’s country estate 
near the city. It is managed under a trusteeship, obligated to 
perpetuate the policy which has given Rookwood its unusual char- 
acter as an art industry. The Pottery is managed on lines con- 
trary to the prevailing factory system, as the effort is to attain a 
higher art, rather than commercial output. A spirit of freedom 
and liberality has prevailed in order to cultivate in every way 
individual artistic feeling among the workers employed. The 
decorators comprise both men and women, and are drawn mainly 
from Cincinnati. Rookwood pottery has won fame, recognition, 
and honors all over the world for its unique and artistic character. 


The Cincinnati Art Museum 
The Museum is the city’s pride as its cultural high spot. A 
collection of old masters, including Mantegna, Titian, Rembrandt, 


Hals, Van Dyck, Velasquez, El Greco, Murillo, Zurbaran, Gains- 
borough, and Raeburn has brought international fame to the 


Museum. American artists, like Stuart, Homer, Whistler, Cassatt, 
Sargent, Duveneck, and Twachtman are represented by excellent 
examples. Other outstanding features are: Cincinnati interiors 
of a century ago, the arts of the American Indian, a large and 
active print department, and a full schedule of temporary exhibi- 


tions 


The Irvin M. Krohn Conservatory 


Situated in the hills in Eden Park, the Conservatory is a modern 
and delightfully equipped flower and plant show place. Beautiful 
= tions of local blossoms and tropical plants are always on dis- 
play 


The Mt. Adams Inclined-Plane Railway 


Cincinnati is one of the few cities which still has an inclined 
Plane to raise traffic from the lower to the upper level of the city. 
om rid ' the plane is in great demand by visitors to the city. 
“f lisp'ing view of the entire downtown area and of the Ohio 
River y 1s gained from the bus seat during the ascent. 


Hotel Rates, Cincinnati Hotels 


SINGLE Rooms DovusLe Rooms 
Hore. With Without With Without 
Bath Bath Bath Bath 
Netherland Plaza $3.00 up — $5.50 up 
Gibson...... 2.50 up a 4.00 up 
Sinton..... 3.00 up . 4.50 up 
Metropole. . 2.50 up $1.75 3.50 up 
Parkview... .. 2.50 up 3.50 up 


The Hotel Netherland Plaza is the Society headquarters for 
the Fall Meeting. 

Members are urged to make definite arrangements for rooms at 
least a week in advance of the Fall Meeting, paying for the rooms 
in advance for at least part of the period for which they expect to 
be in Cincinnati. 

All who attend the Fall Meeting are requested to register imme- 
diately upon arrival at meeting headquarters. Special badges 
and tickets will be obtained at the time of registration. 


Program of Student Chapter Conference 


Wednesday and Thursday, October 16 and 17, 1940, 
at Hotel Netherland Plaza 


WEDNESDAY—October 16, 1940 


Morning 
9:00 Registration 
10:10 General Meeting 
12:15 Luncheon 
Afternoon 


Joun A. Drent, President, University of Cincinnati Student 
Chapter, Am. Soc. C.E., Presiding 


2:00 Session of Student Chapters called to order 
Address of Welcome 
Joun H. Porter, M. Am. Soc. C.E., Consulting Engi- 
neer, St. Louis, Mo.; Member, Society Committee on Stu- 
dent Chapters. 


2:15 Speakers 
E. M. Hastincs, M. Am. Soc. C.E., Chief Engineer, 
R.F. & P.R.R., Richmond, Va. “What Lies Ahead in 
Engineering.” 
Crype T. Morris, M. Am. Soc. C.E., Professor of Civil 
Engineering, Ohio State University, Columbus, Ohio. 
(Title to be announced.) 


3:15 Discussion 

Evening 
6:15 Dinner at Campus Y.M.C.A. 
9:00 Informal Dance at Y.M.C.A. 


THURSDAY—October 17, 1940 
At University of Cincinnati 
Morning 


CHARLES R. NucKko.is, President, North Central Student Con- 
ference, Am. Soc. C.E., Presiding 


9:00 North Central Student Conference called to order 


9:10 Student Papers—Limited to about 2,000 words each from 
Chapters who are active members of North Central 
Conference 


11:00 Discussion 


11:30 Report of Executive Committee 
Election of Officers for 1941-1942 


12:15 Luncheon, Rooms 307-8-9, Student Union Building 


Afternoon 


Inspection trips 
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Announcements and Committees 


Local Sections Conference, Tuesday, October 15, 1940 Student Chapter Conference 
A conference of representatives of Local Sections will meet at R. W. BameE H. L. NEWHALL H. J. Tummpayewi: 
9:30 a.m. on Tuesday, October 15, 1940, at the Hotel Netherland H.C. DOVERSPIKE R. W. Renn W. B. Warp 
Plaza. The program will schedule topics of professional rather fF. R. Jones C. F. RENz A. M. WESTEN» opp 
than technical interest, in which all representatives are expected R.H. MeRKEL C. O. SHERRILL S. C. Westerrrip 
to participate. All members of the Society are welcome to attend E. M. Moore C. M. STEGNER G. M. Woop 
F. W. F. W. STone R. L. Woopwarp 
Student Conference, Wednesday and Thursday, October P. G. THomas 
16 and 17, 1940 Committee on Exhibits 
Members of Student Chapters are invited to participate in all ff FF AnpERSON C. E. HAMMELL J. C. Laturop 
events of the Fall Meeting. Particular attention is called tothe 4 C HT Apen P. A. Harper R. C. Lewss 
program of events in the Student Conference on Wednesday and p R. L. Irnwix C. T. 
Thursday, October 16 and 17, 1940. J. R. Brepincer W. J. Ivers C.R. Lirrue > 
N. W. BogMANN A. A. JOHNSON R. R. Pyne 
LOCAL COMMITTEES ON ARRANGEMENTS R. J. CaRROLL S. A. Jorpan F. T. Sueers, Je 
F, E. DeEMartini Henry Kercner R.C. Voor 
Advisory Committee F. B. Durs H. H. Kranz O. T. Yates 
Cleveland Section C. H. SPLITsToONE 
Central Ohio Section F. H. WarInc Ladies Reception Committee 
Dayton Section F. J. CBLLARIUS Mrs. H. H. Scnrorn, Chairman 
Indiana Section L. E. Martin Mrs. J. E. ADaMs Mrs. V. V. Matcok 
Kentucky Section D. H. Baay Mrs. R. A. ANDEREGG Mrs. E. H. Marks 
Toledo Section G. N. SCHOONMAKER Mxs. H. F. ANDERSON Mrs. H. S. 
Cincinnati Section Mrs. A. C. H. AREN Mrs. R. H. 
, : Mrs. L. J. BACKMAN Mrs. C. S. MILLarp 
Executive Committee Mrs. R. W. BAME Mrs. R. M. MILier 
HuntTeR W. HANLY General Chairman Mrs. L. W. Bartow Mrs. E. M. Moore 
J. E. Roor Director, 9th District Mrs. F. P. Berrs Mrs. F. W. Morrie 
R. A. ANDEREGG President, Cincinnati Section Mrs. J. R. BrepINGER Mrs. E. L. MunGcER 
W. W. CARLTON Chairman, Publicity Committee Mrs. MurrAY BLANCHARD Mrs. L. A. Nees 
Ropert C. Lewis Chairman, Exhibits Committee Mrs. N. W. BoEMANN Mrs. ARNOLD NEUFFER 
W. W. Parks Chairman, Finance Committee Mrs. J. C. Bussey Mrs. H. L. Newnatt 
R. W. RENN Secretary, Cincinnati Section Mrs. J. C. CALLAHAN Mrs. G. E. OLIver 
E. K. Ruts Chairman, Hotels and Registration Mrs. C. T. CARNAHAN Mrs. W. W. Parks 
Committee Mrs. F. E. DEMARTINI Mrs. H. G. Pererson 
H. H. Schroru Chairman, Entertainment Committee Mrs. H. C. Doversprke Mrs. J. S. RArrery 
Bart J. SHINE Chairman, Program Committee Mrs. F. B. Duts Mrs. J. P. Ray 
Mrs. C. L. GALLIMORE Mrs. E. E. REepy 
Finance Committee Mrs. E. E. Greson Mrs. R. W. RENN 
R. A. ANDEREGG W. W. Parks Mrs. Epcar Dow GILMAN Mrs. C. F. Renz 
H. J. Goutp J. E. Roor Mrs. H. J. Goutp Mrs. J. E. Roor 
Mrs. C. E. HAMMELL Mrs. M. D. Ross 
Program Committee Mrs. E. C. HARDING Mrs. E. K. Ruta 
: Mrs. P. A. HARPER Mrs. M. A. Ruts 
Henry H. Kranz R. M. MILLER Mrs. D. G. HATMAKER Mrs. J. G. Scumip1 
H. D. Lorine L. W. Secon Mrs. J. A. HILLer Mrs. W. V. ScHMIEDEKE 
H. B. LuTHER Bart J. SHINE Mrs. A. H. HInkie Mrs. C. N. Scamrrt 
E. H. Marks H. W. STREETER Mrs. E. Ciype HoGe Mrs. C. O. SEGOE 
Mrs. R. L. IRwin Mrs. B. H. SHaw 
Entertainment Committee Mrs. W. J. Ivers Mrs. F. T. SHEETS, Jr 
L. J. BACKMAN C. T. KENNEDY M. D. Ross Mrs. N. H. JeBEJIAN Mrs. C. O. SHERRILL 
L. W. Bartow GrorGcE KUMPE J. G. Scumapr Mrs. A. A. JOHNSON Mrs, Bart J. SHINE 
J. C. CALLAHAN J. W. Kyver M. V. SCHMIEDEKE Mrs. F. R. Jongs Mrs. R. P. SHULTZ 
J. S. Evans, Jr. ALFRED LeFesper UH. H. Scurorn Mrs. Pusey JONES Mrs. C. M. STEGNER 
E. E. Greson Jacos LICHTER B. H. SHaw Mrs. C. T. KENNEDY Mrs. F. W. Srone 
E. C. HARDING F. F. McMinn R. P. SHULTz Mrs. Henry KERCHER Mrs. H. W. SrrReerer 
A. H. HIwkie V. V. Matcom T. P. Younc Mrs. H. H. KRANz Mrs. P. G. THomas 
ARNOLD NEUFFER Mrs. Georce KumpPe Mrs. R. C. Voct 
Mrs. J. W. KYLER Mrs. W. B. Warp 
Hotel aad Registration Committee Mrs. J. C. LarHrop Mrs. A. M. WESTENHOF? 
J. E. Apams N. H. Jepejian J. S. Rarrety Mrs. R. C. Lewis Mrs. S. c. WESTERFE! D 
Murray Pusey Jones J. P. Ray Mrs. Jacob LICHTER Mrs. G. M. Woon 
' J. C. Bussey H. M. Knapp E. EF. Reepy Mrs. C. T. LInDBLoM Mrs. A. ALFRED Woops 
J. W. Ivor Livincston W. C. Remy Mrs. Ivor LIvINGSTON Mrs. R. L. Woase 
C. T. CARNAHAN C. S. MILLarD E. K. Ruts Mrs. H. B. LUTHER Mrs. CHARLES WUEST, JF 
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Directors, Am. Soc. C.E. 
Publicity Please call on the Local Committee on Arrangements 


W. W. CaRLTON Epcar D. Gruman F. L. RAScHIG Secretary's office for any service desired. 
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To Commemorate 
An Anniversary 


After Ten Years 


ITH something of a shock I realize it was 
\ ten years ago that I was privileged as 

President of the Society to endorse a fore- 
word for the first issue of Crvm ENGINEERING. 
Possibly a worse time than 1930 could hardly have 
been chosen to inaugurate such a new project. 
How fortunate that we cannot see far ahead! Cer- 
tainly if the extent of depression could have been 
forecast, the beginning of Crvit ENGINEERING might 
well have been deferred, perhaps forever. 

But it is equally certain that with the benefit of 
“hindsight” we can re-assess the facts. And in so 
doing we are bound to assure ourselves that the new 
publication venture was one of the soundest, most 
worth while, that the Society could have under- 
taken. 

I must confess that I,.with other thoughtful 
members, had some inner doubts. The Society’s 
high ideals, its dignified reputation, its avoidance of 
commercialism—could these be safeguarded in a 
semi-popular publication? Could they be main- 
tained and enhanced? These were critical ques- 
tions. In the end the Board of Direction resolved 
any misgivings in view of its confidence in its valu- 
able Committee on Publications. The red light of 
doubt gave way to the yellow of caution, and this 
in turn changed to the green of whole-hearted ad- 
vance. 

Prophecy is always dangerous and those fool- 
hardy enough to indulge in it inwardly hope no one 
will check up on its fulfilment. But as I read again 
my foreword of ten years ago, I see no reason to re- 
tract or to qualify. Instead, my convictions are 
strengthened that the magazine has actually been 
‘a great progressive step’’ and that in the light of 
retrospection it has indeed had “the unqualified 
general approval of the membership.” 

For the future, I am convinced it will continue to 
deserve and to receive the generous support of the 


Sox lety. 
. 


Hon. M. Ao. Soc. C.E. 
PRESIDENT OF THE 
Society 1n 1930 


“CIvIL ENGINEERING” Was 
INAUGURATED OCTOBER I, 1930 


Looking Forward 


E all remember when there was no CIVIL 

ENGINEERING, though some held it as an 

idea, a dream. It was not tangible and 
could be imagined only vaguely. What might it 
be like and how might it serve the Society? .I was 
not a member of the Board of Direction at that 
time; therefore I can take no credit for its institu- 
tion. I wish I could. 

As President at the time of this anniversary, how- 
ever, I think I can gage the pulse and tempo of the 
Society from intensive contact with its problems 
and extensive contact with its membership. And I 


_ think I can foresee at least some of the possibilities 
_ that lie ahead, based on the ten years that are be- 
hind. This is a much simpler problem of forecast- 
_ ing than was that which President Coleman faced 
under similar circumstances ten years ago. At 


least, we now have experience as a guide. 

I foresee, then, that CrviL ENGINEERING will 
continue to be a useful medium for recording what 
the profession and what the Society are doing. 
New things will be done that we should all know 


_ about; new ways will be found for doing old things, 


for doing them better, or quicker, or cheaper. The 
days to come are critical for our nation and every 
engineer will want to be aware of progress in what 


_ the profession is thinking and doing. This publica- 


tion will keep him in touch with the best. 

Officers and staff can take justifiable pride in 
CrviL ENGINEERING. But, after all, they only 
utilize what others have supplied. It is the auth- 
ors, principally, who make each issue what it is; 


_ and these are mainly you members. So to you I 


say, take your Society publication to heart; con- 
tribute of your perplexities, your researches, your 
successes, your failures and their rectification. 


| Thus both you and the profession will gain. 


M. Am. Soc. C.E. 

PRESIDENT OF THE 
Society 1n 1940 
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SOCIETY AFFAIRS 


Official and Semi-Official 


A Time for Review 


By T. R. Aco, M. Ao. Soc. C.E. 
CHAIRMAN OF THE Society's COMMITTEE ON PUBLICATIONS 


In THIS, the October 1940 issue, we reach the tenth anniversary 
of Crvit ENGINEERING. One period ends, and another begins. 
We pause, if only for a few moments, to take an account of stock. 
If we can do so in a detached manner, so much the better. That is, 
perhaps we can “‘step aside and see ourselves go by.”’ 

There are many ways of measuring abstract growth. But there 
is no convenient way to measure the growth in influence and use- 
fullness during a period of ten years of a publication such as Crvit 
ENGINEERING. In fact, it is hard to distinguish in detail between 
the first number in October 1930 and the present issue. 

The simple truth seems to be that the magazine appeared on the 
scene almost full grown. Changes have been in detail, not in 
principle. Evidences of greater maturity are now to be found if 
one hunts for them, but the character is the character of October 
1930. Investigation would demonstrate that the format, the type 
face, the general text treatment, are about the same. A slight 
change in trim size has been made to agree with the standards 
adopted for many similar magazines, but the alteration is so 
slight as to be hardly noticeable. 

In some essentials there has been improvement. Starting in 
February 1937 the Committee on Publications decided to sponsor 
a series of philosophical treatments of professional matters, for 
which two pages at the beginning of the reading section were re- 
served. These pages bear the general heading, “Something to 
Think About,”’ and have been a popular part of each succeeding 
number. At the other end of the text, a department covering 
“Equipment, Materials, and Methods” has also been added to 
emphasize and illustrate the progress of manufactured articles of 
use to civil engineers. 

Announcements of the Society’s quarterly meetings, with all 
details of technical papers and social events, were formerly dis- 
tributed individually to members. After study, these official pro- 


with about 35 pages of main articles, which average ten or more per 
issue. Such a quantity of material each month makes it possible 
to cater to the wide variety of interests among readers. In terms 
of types of projects—such as sanitation or transportation—each 
number includes from five to nine separate topics. Another varia. 
tion of content concerns the “functional” classification—such as 
economics or construction. Of seven such classes, an average of 
five and one-half are served by each issue. This variety of cover- 
age, combined with the high type of authorship of the main articles, 
insures that every member when he picks up this Society journal, 
should find a number of articles of interest and value to him 

Significance attaches to the source of the articles. In round 
figures, 40% orizinate from Society meetings; 30% are contributed 
voluntarily; 20% are solicited for specific purposes; and 10% re. 
sult from Section meetings throughout the country. 

Certain articles have geographic significance, either because of 
their origin or because of their subject matter. During the year, 
every part of the country is represented. It is notable, however, 
that special interest has been shown within a broad band extending 
from Connecticut through the Tennessee Valley and Texas to Cali 
fornia; three-quarters of the papers have been related to this area 
while the remaining one-quarter have been distributed over the 
northern part of the country and the Southeast. 

Other significant data on Crvit ENGINEERING for the year 1939 
give 170 items in Society Affairs, 330 reports of Local Section 
meetings, 140 accounts of Student Chapter activities, 350 references 
in “‘News of Engineers,”’ 180 employment notices and a similar 
number of obituaries, and 1,250 listings of current periodical litera- 
ture. In order to serve the best interest of members, particularly 
readers, the Committee on Publications has long enforced a limita- 
tion of four pages on main articles and six hundred words on letters 


to the editor. 
As an advertising medium 


grams were found to be suitable 


for inclusion in the new publica- | 


Civit ENGINEERING has pro- 


tion and the change was effected. Forecast for October gressed steadily. The advertis- 
As a result, considerable expense a e op ing pages carry, year after year, 
has been saved and the programs, Proceedings the campaigns of the leaders in 


forming as they doa record both 
of Society and of technical prog- 
ress, are more permanently pre- 
served. 

Shortly after ENGINEER- 
inG was founded, it became evi- 
dent that it was an ideal medium 
for making available to the 
membership the technical con- 
tent of Society meetings. There- 
after, four issues a year were 
more or less monopolized by ma- 
terial from such technical pa- 
pers. But as the Society meet- 
ings grew, in step with the de- 
velopment of the Divisions, these 
quarterly meeting issues tended 
to get out of balance in point of 
size. So the articles from a So- | 
ciety meeting came to be spread 
over a number of issues, some 
appearing before and some after 
the quarterly meeting from | 


PERSPECTIVE 


As a result, the various 
an extraordinary hangar design dictated by those conditions. 


monthly issues of Crvi. ENGI- 


THe GRAND CENTRAL TERMINAL IN 


By William J. Wilgus, Hon. M. Am. Soc. C.E. 


An exposition of the inception, development, and quickening 
of a complete engineering development, the Grand Central 
Terminal, New York, N.Y. 


EARTHQUAKE STRESSES IN THE SAN FRANCISCO- | 
OAKLAND Bay BRIDGE half-page advertisement 


By Norman C. Raab, M. Am. Soc. C.E., and Howard C. 
Wood, Assoc. M. Am. Soc. CE. 


Review of the design, including some unusual problems | 
encountered in computing earthquake stresses, further clari- 
fied by vibration measurements on the finished structures. 


TRANSATLANTIC SEAPLANE BASE, 
BALTiImore, Mp. 


By W. Watters Pagon, M. Am. Soc. C.E. 


whic ey originate | Describes unusual and difficult foundation conditions and 


the manufacture of engineering 
| materials and construction 

equipment. The rate of growth 
| of the advertising volume has ex- 
ceeded the gains recorded by the 
| average of 108 other technical 
and industrial publications dur 
ing the past ten years. The 
effectiveness of the publication 
has been confirmed repeatedly 
In the issue of January 140, a 


duced over 937 keyed responses 
Since this represents a return 
from approximately 6% of the 
| total circulation of the publica 
| tion, it indicates that Civm EN- 
GINEERING is establishing for 
itself a position of leadership 
among periodicals in the ivil 
engineering profession and 
allied interests. 

What does all this sum up to’ 
It indicates a new emphasis, * 
wider field, a more intensive cul- 
tivation over ten years. It & 


| part of a carefully cons: red 


NEERING are now quite uniform, 
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make the Society more useful to its members. It evi- 
e greater attention that is continuously being paid to the 
he Local Sections; to the status, the work, and the future 
niors; to the increasing attempts to wield a helpful influ- 
he economic status of the membership. All this has been 
yp of the Society’s regular program designed to bring the 
chnical progress to members regularly through Procrep- 
With its freer, more flexible format, Crvi. ENGINEERING has 
. medium for bringing quickly to the membership at large 
f interest and value, frequently involving the time element. 
I the publication has satisfied such a need and that it is 
bly serving its purpose is being constantly brought to the 
n of the Committee on Publications. In an organization 
that is almost ninety years old, ten years is not a long period. But 
long enough, especially ten such years as have just been ex- 
ed, to demonstrate the worth and vitality of a new venture 
such as Crvm. ENGINEERING. Its place as an essential element in 
Society activities is secure. 


it 1S 


per! 


Society Assistance to Employed Engi- 
neers re Salaries and Working 
Conditions 


For SOME TIME there has been under advisement a method 
whereby the Society might lend material assistance in cases where 
numbers of engineers felt the need of improving their economic 
circumstances. The project was brought to the attention of the 
Board at its Denver meeting in July. It has also received extensive 
study by Director E. P. Goodrich, former chairman of the Com- 
mittee on Salaries, and has been reviewed by Dean G. Edwards, 
present chairman. As approved by the Board in Denver, on July 
93, these regulations provide as follows: 

Scope 

a) The American Society of Civil Engineers will undertake to 
assist groups of engineers in endeavors to secure adjustments in 
salaries and working conditions. 

b) Such assistance will be limited to groups who give evidence 
of full cooperation in the undertaking. 

(c) Such assistance will not extend to action at law. 

d) The undertaking of such assistance will indicate, in no 
sense, any guarantee of a satisfactory outcome. 

(e) The right is reserved to discontinue, without explanation, 
any course of action undertaken. 

Procedure 

a) Cases shall originate with a petition signed by a majority 
of those affected or may be originated by a request of the Board of 
Directors of the Local Section most intimately related to the af- 
fected group. 

(6) If the petition emanates from an affected group, it shall be 
addressed to the Board of Directors of the Local Section most inti- 
mately related to the group and shall be supplemented by a request 
from the Board of Directors of that Local Section. 

(c) Such petition, or request, shall be accompanied by a state- 
ment of the conditions sought to be adjusted, the adjustments 
sought, and evidence of need for adjustments. 

@d) Decision as to whether or not action will be taken shall be 
made by the Executive Committee of the Society. 

¢) Action will be taken only if the affected group or the Local 
Section most intimately related to that group shall contribute a 
share of the cost of the undertaking as may be decided by the 
Executive Committee of the Society jointly with the Board of Di- 
rectors of the Local Section making the request 

') Publicity, negotiations with employers, and all other mat- 
ters of policy or action shall be as determined in each case by the 
Executive Committee of the Society. 


Freeman Scholar Plans Itinerary 


As Te Pirst Freeman Scholar to undertake his year of hy- 
draulic study within the confines of the United States, Haywood 
G. Dewy, Jr., Jum. Am. Soc. C.E., was expected to begin his work 
tes iber 30 with a two-week visit at the Iowa Institute of 
Hydr Research. From there his itinerary carries him gradu- 
ally ward to the Atlantic seaboard, then south and west across 
~. lent, up the west coast, and finally back to Denver on 
une 1941. 
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Other visits of two weeks or more during the course of his study 
will be at the University of Mianesota, the schools in the New York 
metropolitan area, the National Hydraulic Laboratory, the Ten- 
nessee Valley Authority, the U.S. Waterways Experiment Station, 
and various projects of the Bureau of Reclamation. Briefer calls 
will include some twenty other university laboratories, Engineer 
Corps offices, and miscellaneous hydraulic structures 


TRANSACTIONS for 1940 Has Important 
Additions 


On Ocroser 15 the 1940 Transactions makes its appearance. 
Paper volumes will reach members by mail in the same carton as 
PROCEEDINGS and will be designated as PROCEEDINGS, Part 2 
Copies in cloth and half morocco bindings will be sent out some 
what later, by separate mailing. 

TRANSACTIONS will contain as much new material for study as in 
former years. In addition to the Wind Bracing Report, noted in 
another item, the ten-year summary report of the Committee on 
Water Supply Engineering of the Sanitary Engineering Division 
deserves a hearty vote of approval. Under the tireless leadership 
of its chairman, Thomas H. Wiggin, M. Am. Soc. C.E., the scope 
of this concise 42-page report is almost that of a handbook. Cer- 
tainly it is that in the sense that various chapters were as- 
signed to experts in their various lines, several being by engineers 
outside the committee, including two who are not members. The 
committee is composed of F. A. Barbour, J. R. Baylis, W. W. 
Brush, L. R. Howson, and J. A. Wade, Members Am. Soc. C.E. In 
an all too inadequate paragraph of acknowledgment they give 
credit to Prof. Robert W. Angas (section on water hammer), 
Frederick W. Scheidenhelm, M. Am. Soc. C.E. (section on masonry 
dams), W. P. Creager and J. D. Justin, Members Am. Soc. C.E 
(section on earth dams), Frederick H. Fowler, M. Am. Soc. C.E 
(section on rock-fill dams), and Henry Horandt (section on meters). 

The President addressed the membership on the subject of the 
role of the Society in national defense in his annual address given 
this year at Denver, Colo. An abstract of this important address 
was published in Crvm ENGINEERING, but the complete document 
appears for the first time in Vol. 105 of Transactions. Also in- 
cluded are memoirs of 104 deceased members and the usual num- 
ber of closing discussions received too late for prior publication in 
Proceepincs. All those who are interested will find such discus 
sions by reference to the author or subject indexes. 


District 7 Holds Third Annual 
Convention 


Members of the Society living in District 7—comprising Michi- 
gan, Wisconsin, Minnesota, the Dakotas, eastern Montana, and 
adjacent parts of Canada—held their third annual convention in 
Milwaukee, Thursday to Saturday, August 22 to 24. Golf at the 
North Shore Country Club Thursday afternoon was followed by a 
dinner at theclub. The principal after-dinner speaker was Walther 
Richter, consulting engineer of Milwaukee, whose subject was ‘‘A 
Journey Through Germany, Austria, and Switzerland in 1939.” 

The convention was welcomed Friday morning by Walter Ander- 
son Peirce, former president of the Wisconsin Section, and A. J 
Duvall, president of the Northwestern Section, responded. During 
the business session that followed Gordon Butler was elected presi- 
dent of the District organization for the coming year. Others se- 
lected were George R. Thompson and Frederick Bass, vice-presi- 
dents, and Bernard D. Keatts, secretary. In the afternoon Wil- 
liam N. Carey, chairman of the executive committee of the High- 
way Division of the Society, emphasizing the role of the engineer 
in building military roads, spoke on ‘‘The Highway Committee's 
Place in National Defense.’”’ Later William M. White discussed 
Local Section programs. 

The feature of the annual dinner, held that evening at the Hotel 
Pfister, was a talk on ‘‘Current Rackets Affecting Consumers,”’ by 
Richard Jordan, manager of the Milwaukee Better Business Bu 
reau. 

Tours of the new water-filtration plant and the residential and 
downtown districts of the city, which took place on Saturday morn 
ing, concluded the meeting. Louis J. Larson, who was in charge 
of arrangements, reports an interesting and enthusiastic session. 
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National Defense Construction Progresses 


A CURRENTLY important item of federal legislation is the recent 
appropriation by Congress of another five billion dollars for national 
defense. This brings the total of the defense appropriations to 
over fifteen billions of dollars. This bill, called the Second Supple- 
mentary National Defense Appropriation Act 1941 (Public No. 781) 
passed Congress August 29 and received the signature of the Presi- 
dent on September 9, 1940. The major items of appropriation are: 
one and one-half billion dollars to the Army Air Corps; two hun- 
dred million dollars for the construction and installation of build- 
ings and flying fields at military posts; one and one-half billion 
dollars for Army Ordnance service and supply; two hundred 
thirty-five million for government-owned facilities and land at 
privately owned plants, and for training civilian personnel for 
plants producing defense equipment and material for the Army; 
five hundred and fifty-five million for the purchase of Navy aircraft 
and the expansion of private plants manufacturing them; three 
hundred sixty-five million for ship maintenance, replacement, and 
armament; one hundred million for military, naval, and industrial 
defense housing; fifty million for Navy public works by the 
Bureau of Yards and Docks; and other miscellaneous smaller items 
to make up a total of slightly over five billions of dollars. 

In this bill also is a provision giving to the Secretary of War 
discretion until June 30, 1942, to ‘‘allocate to the Corps of Engineers 
any of the construction works required to carry out the National 
Defense Program” and to transfer to the Corps the “‘funds neces- 
sary to execute the works so allocated.” 

The call of the National Guard and Reserve Corps to active 
training, and the approval of the universal selective service training 
act on September 16, have resulted in clarifying defense construc- 
tion needs. The passage of the Supplementary Appropriation Act 
has provided the additional funds required to proceed. 

The construction of facilities for national defense are now under 
way by the Navy Bureau of Yards and Docks, of which Rear- 
Admiral Ben Moreell, M. Am. Soc. C.E., is the chief; and by the 
Construction Division of the Office of the Quartermaster General 
of the Army, of which Brigadier-General Charles D. Hartman is 
chief. The acts of Congress which authorized appropriation to 
the Navy are different from those concerning the Army. The 
contract forms, procedures, and the methods of selecting engi- 
neering firms, and the construction firms also differ. The funda- 
mental purposes behind the push for the construction of facilities 
for national defense however are the same. 

The present national emergency requires prompt initiation and 
rapid, economical completion of the Defense Construction Pro- 
gram. There is no time to prepare the detailed plans and speci- 
fications which are required by the established and normal com- 
petitive bidding procedure prior to the award of government 
contracts. During World War No. 1, the Government entered 
into numerous emergency cost-plus-a-per cent-of-cost contracts in 
order to save time, but Congress has since made this form of 
contract illegal for Army construction. The Bureau of Yards and 
Docks, however, has given extended study to executing work on a 
cost-plus-fixed-fee basis. The fee in a cost-plus-fixed-fee contract 
is not affected by variations in cost and there is no advantage to 
the contractor in increasing the cost of the project. During the 
past fiscal year, the Bureau of Yards and Docks has awarded fifty 
or more construction contracts on a cost-plus-fixed-fee basis, and 
in addition has awarded about the same number of contracts for 
engineering and architectural services on this basis 


(QUARTERMASTER CONSTRUCTION 


During the past several months, the Construction Quarter- 
master has developed a form of cost-plus-fixed-fee contract for 
contractors and subcontractors and another form for professional 
engineering and architectural services. Contracts on this basis 
are now being negotiated by the Quartermaster. Under the cost- 
plus-fixed-fee method of doing construction work, the close co- 
operative effort of three parties resident on the job are required: 
first, a contracting officer or a construction quartermaster repre- 
senting the Government and having power to make decisions in all 
matters on design, construction, and finance; second, a combina- 
tion of engineering and architectural firms to do the necessary 
designing, planning, and the supervision of the construction work; 
and third, a contractor to do all the construction work. The 


successful operation of this team requires a high degree of im .tyal 
confidence and understanding. 

The same contract form, and a common basis for the fixe. fees 
to be paid are to be used for both engineering and for architec‘ ura) 
service. When both engineering and architectural servic: are 
required on a project, the engineer and architect will be asked to 
join in the same contract. It is intended that only one contract 
for professional services will be necessary for each project and 
that the professional contract will be entirely separate from the 
construction contract. The size of the contracts will be large— 
five to ten million dollars each. 

As to the form of contract prepared by the Construction Division 
of the Quartermaster Corps for engineering and architectural! sery. 
ices, close study has been given to this by a joint committee of 
the Society and the American Institute of Architects. The com- 
mittee’s opinion is that the conditions, the terms, and the scope of 
the work to be performed by the engineer, or the architect, and the 
character of the costs to be paid by the Government, are clearly 
and fairly set forth in the document; that they are fair to both 
the profession and the Government} and that it is a contract that 
engineers and architects should be willing to sign. 

In the contract are three important blanks to be filled in for 
each project by the Quartermaster General: (1) an estimated 
construction cost, (2) an estimated time to construct, and (3) the 
amount of the fixed fee. If the scope of the work contemplated 
is changed materially during its progress for any reason, an equi- 
table adjustment is proposed to be made in the amount of the fixed 
fee. Should the time of construction extend for more than a 
month beyond the time limit estimated in the contract, an equi- 
table adjustment is proposed to be made in the amount of the fixed fee 

The contract contemplates that a field office be established on 
the site; and that all direct costs for salaries, services, materials, 
equipment and facilities of every kind and nature be included in 
the costs to be paid by the Government, except that the full time 
of a resident partner or principal of the engineer or architect, or 
an officer of the corporation if the engineering and architectura! 
firms incorporate, or a personal representative of the firm accept- 
able to the Government, is to be devoted to the work at the cost 
of the engineer-architect. No item of indirect head-office overhead 
is included in the costs to be paid by the Government. 

The Government proposes in this form of contract to save the 
engineer from risk due to financing, to changes in plans or changes 
in time to complete the work, or to other causes. In effect, the 
contract becomes a management contract providing for the full 
services of a partner of the firm, for the duration of the project, to 
direct and manage the professional and technical services that are 
to be rendered at Government cost, and to be the Government's 
consultant for the duration of the project. For this management 
service, a fixed fee is to be paid. The fee is established by the 
Quartermaster in charge of construction for each project before 
negotiations are begun with the professional firm selected to per- 
form the design and supervision service. 

Speed is the principal activating motive behind each project 
The estimated rate of construction expenditures on each job ts at 
one million dollars per month or faster. The amount of the fixed 
fee is less than the standard for normal civil work with a private 
owner, but the service to be rendered is less meticulous, less inclu- 
sive, and will cover a much shorter period of time than in normal 
private work. 

Although the proposed total expenditures for defense loom large 
(15 billion dollars) the amount that will go into direct government 
construction does not now appear to be more than was expended 
annually in the PWA program, now being liquidated. It is alse 
indicated in a release from the Quartermaster General’s offic: 
(Crvm ENGINEERING, September 1940, page 602) that it has 
already more personnel data than it now expects to make use o! 


CENSUS QUESTIONNAIRES 


The questionnaire forms returned to Society Headquarters * 
the request of the National Committee on Construction Preparec 
ness have been made available to the Construction Quartermastt 
of the Army and to the Chief of the Bureau of Yards and ! ks 
of the Navy. It is understood that these records are bemg — 


and are a valuable aid in the selection of engineering ™ 


\ , No. to 
immediate service in the defense construction program. 
ords are being made available to other Government 
» Washington as need develops. 


DereNseE Hovusinc BEcomInG ACTIVE 

second Supplementary National Defense Appropriation 
h became law on September 9, appears an item of one 
nillion dollars for military, naval, and industrial defense 
, [his amount has been placed in the hands of the Presi- 
dent location to the War Department and the Navy Depart- 
lhe average unit cost, including acquisition of the land 
necessary utilities, is not to exceed $3,500. When com- 
he housing units are to be made available on a rental! basis 
ted men of the Army, Navy and Marine Corps and their 
families, to field employees of the Government, and to workers 
with families engaged by industries who are turning out material 
and equipment for national defense. 

There is pending in Congress also a bill sponsored by Defense 
Housing Coordinator C. F. Palmer, appropriating one hundred and 
fifty million dollars to provide housing for persons engaged in 
national defense activities, wherever the President finds that an 
acute shortage of housing exists which would impede the national 
defense activity. The bill provides that the work be done by the 
Federal Works Agency. As of September 22, this bill (H. R. 
10412) had passed the House and was on the Senate calender 

The needs for housing as reported to the office of the Defense 
Housing Coordinator up to September 10, include 109,555 units. 
In addition the Army needs a total of 40,000 dwelling units. The 
immediate volume of industrial defense housing in the larger cities 
is not yet known and reported. The ultimate size of the defense 
housing program can be visualized by comparing the reported total 
needs with the 27,300 units to be taken care of by the $100,000,000 
allocation for military, naval, and industrial defense housing con- 
tained in the Second Supplemental National Defense Appropriation 
Act 

On September 21 a special military housing appropriation bill 
went from the Senate to the White House for approval. This pro- 
vides $338,000,000 for barracks and tent platforms to house the 
half-million men arriving for training after the middle of November. 

Especially in established communities, it is anticipated that 
private capital can be interested in providing defense housing. 
The Government, through FHA, will insure loans made by local 
banks to construct such housing facilities. The USHA, which has 
been loaning funds to local housing authorities for slum clearance 
projects, has been authorized by law to undertake defense housing 
projects also and has several such projects under way at present. 

Where neither private capital nor local housing authorities can 
be interested in the needed housing program, the Government will 
be required to engage in direct construction of the temporary 
houses required, either through the Army, the Navy, or the 
Federal Works Agency. 
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RECOMMENDATIONS MADE 

Acting jointly, John P. Hogan, President of the Society, Edwin 
Bergstrom, president of the American Institute of Architects, and 
A. D. Taylor, president of the American Society of Landscape 
Architects, have recommended to the Administrator of the Federal 
Works Agency, as follows: (1) that defense housing projects be 
placed under a federal agency responsible for the general direction 
of the project and a general policy; (2) that a federal representa- 
tive resident on the work be empowered to make decisions relating to 
the projects; (3) that qualified architects, civil engineers, and land- 
scape architects resident near the project, be employed on a lump 
sum or a cost-plus-fixed-fee form of contract to collaborate and 
‘urmish the design services and to supervise the construction; and 
+) that a field office be set up on or near each project to perform 


the necessary design and supervision services. It was recom- 
mended also that the contract for engineering services be based 
on a cost-plus-fixed-fee form adopted by the Quartermaster Corps. 
That part of the defense housing program which may be handled 
»y local housing authorities will require the employment of engi- 
neering and architectural service by the Authority rather than by 
the Government itself. Here again speed will be the vital element 
and tt resent procedure heretofore recommended by USHA to 
the loca! housing authorities for the employment of professional 
techni ‘en in the field of architecture, engineering, and land- 
mye nitecture, will require modification in order to expedite 
the w 
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CONSTRUCTION QUARTERMASTER APPOINTMENTS 


Local Sections of the Society have cooperated magnificently in 
supplying the names of qualified engineers who may be selected by 
the Quartermaster General to assist in carrying out his program. 
To date some 1,200 names have been submitted and many direct 
applications have been made. Perhaps 100 to 200 construction 
quartermaster officers, probably with the grade of major, will be 
needed, each with a competent staff of officers and civilian em- 
ployees. The number of commissioned officers may be as many 
as one for each million dollars of work under construction. Officers 
are being selected as they are needed, first preference being given 
to those who now have reserve commissions, and who are able to 
pass the rigid physical examination required for active service in 
the Army. The Quartermaster General now has on file the records 
of more than will be needed for this purpose. 


AIRPORT CONSTRUCTION 


In addition to the Army and Navy airdromes, Col. Donald H. 
Connolly, M. Am. Soc. C.E., Administrator of the Civil Aeronautics 
Authority, has prepared a six-year plan for the expansion of existing 
airport facilities throughout the country to a network of 4,000 civil 
fields for both military and civilian purposes. The six-year plan, 
estimated to cost five hundred and sixty million dollars, provides 
for the increase of major civil airports from 36 to 500; of medium 
airports from 250 to 1,600; and of smaller fields from 1,600 to 1,900. 
The Authority has developed engineering plans for the improve- 
ment of 600 or more of these. 

A start on this comprehensive program is to be made with a re- 
quest to Congress for an initial eighty-million-dollar allocation for 
this fiscal year. The agencies for carrying out the design and con- 
struction of these additional landing fields have not been selected. 


STRATEGIC HIGHWAYS 


For primary highways in the Federal Aid system, Congress has 
made one hundred million dollars available to be matched by the 
separate state highway departments during the fiscal year begin- 
ning July 1, 1941. This, together with the funds already available 
and unobligated, makes it possible to begin planning and construc- 
tion of a strategic network of highways. 

A recent re-study of highway needs for defense purposes includes 
75,000 miles of highway in the network. Many miles of this net- 
work are now in condition for military use. But the Federal High- 
way Act of 1940, approved September 5 by the President, provides as 
follows: ‘In approving Federal-Aid highway projects to be carried 
out with any unobligated funds apportioned to any state, the 
Commissioner of Public Roads may give priority of approval to, 
and expedite the construction of, projects that are recommended 
by the appropriate Federal defense agency as important to the 
national defense.” 

The greatest needs are: tostrengthen an estimated 1,800 bridges 
to carry H-15 loading; to modernize curves, grades, and road sur- 
faces; and to widen shoulders to a minimum of 8 ft to provide 
parking and passing of military trains. The Public Roads Ad- 
ministration is studying the specific requirements, the cost, and the 
period of time over which the program can be accomplished. A 
report is expected during October. An idea of the magnitude of 
this program can be obtained from the estimate prepared January 
1, 1940, before the defense program was initiated, by the American 
Association of State Highway Officials. This report estimated 
nearly four billion dollars for rebuilding, relocating, and widening 
106,560 miles of road and widening or rebuilding 21,680 bridges. 


ROSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 


Directly under the President has been instituted a national 
Roster of Scientific and Specialized Personnel administered jointly 
by the National Resources Board and the Civil Service Commis- 
sion with Dr. Leonard Carmichael, president of Tufts College, as 
director, and James C. O’Brien of the Commission as executive 
secretary. 

Four cooperating agencies are the National Council on Educa- 
tion, American Council of Learned Societies, National Research 
Council, and the Social Science Research Council. The National 
Research Council’s field is that of science and technology, and 
Dr. John S. Nicholas, Sterling Professor of Biology, Yale Univer- 
sity, has been designated as the representative of the Council on 
the National Roster Committee. Assisting Dr. Nicholas will be 
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an Evaluation Committee in the field of engineering, two members 
of which are the President and the Secretary of the Society, Colonel 
Hogan and Mr. Seabury. Other members are Dr. H. A. Poillon, 
acting chairman, and Dr. F. M. Feiker, Dr. Maurice Holland, and 
Dr. F. G. Cottrell 

For the engineering element of this roster a group composed of 
the secretaries of 13 associations of engineers met in the board 
room of the Society's Headquarters on Friday, September 6, 1940, 
to determine how best could be obtained a list of engineers who 
would be circularized to ascertain the nature and extent of their 
special technical competence 

It was agreed that all the associations represented would supply 
lists of their members either totally, on the basis of the respective 
grades in each association, or after some degree of selectivity in 
relation to the purposes of the roster. Upon advice as to the 
form in which the lists are desired, they are to go forward, probably 
in duplicate. Each Corporate Member of the Society resident in 
the United States or Canada therefore should expect to receive a 
questionnaire shortly. Before Christmas similar lists of the 
Society’s Juniors are to be made available. It is greatly hoped 
that these questionnaires, when received, will be accepted and 
answered both thoughtfully and promptly. 

Each association also agreed to prepare a ‘‘technical check list”’ 
showing the special scientific, technical, or administrative functions 
to be found in its branch of engineering. The check list for the civil 
engineers, prepared at Headquarters, indicates 176 types of tech- 
nical skill, in design, inspection, construction, management, and 


economics 


Donald P. Barnes Assumes 
Editorship 


WITH Tuts, the tenth anniversary number of Crvi. ENGINEERING, 
Donald P. Barnes, Assoc. M. Am. Soc. C.E., takes over his new 
duties as editor. Originally it was planned that this change should 
have taken place in July, but other requirements, particularly an 
assignment with the Officers Reserve, have delayed the beginning 
of his new work. 

Although Mr. Barnes is only in his early thirties, he has a good 
background of academic work and 
engineering experience. His un- 
dergraduate course in engineering 
was at Oregon State College, 
which was followed by studies 
leading to a master’s degree in 
connection with a teaching fel- 
lowship at the California Institute 
of Technology, where he majored 
in structural engineering. In due 
course he became Freeman Scholar 
for the Society in 1932-1933, dur- 
ing which time he audited courses 
at both Berlin and Karlsruhe uni- 
versities. Prior to his year in 
Germany, he taught structural 
subjects at the Missouri School of 
Mines. He is now a captain of 
Engineers in the Officers’ Reserve 
Corps, U.S. Army. 

His earlier professional work included assignments on design for 
Morris Dam with the Pasadena Water Department and a short 
period of highway work with the U.S. Bureau of Public Roads. On 
his return from Europe, Mr. Barnes spent short intervals with a 
consulting structural engineer's office in Los Angeles and on in- 
vestigation work in connection with the Colorado River Aqueduct. 

Since the middle of 1934, Mr. Barnes has been continuously with 
the U.S. Bureau of Reclamation. Work in a variety of fields fell 
to his lot, including hydraulic model construction and studies with 
various types of open-channel structures as well as earth-dam and 
soil-mechanics investigations. His last assignment was as rep- 
resentative of the Bureau at the California Institute of Technology 
in connection with a large laboratory research program on pump 
design and behavior for the 65,000-hp pumps for the Grand Coulee 
plant. 


DoNnaLp P. BARNES 


Vou. 10, No. 


In much of this work even from high school and col days 
Mr. Barnes has been called upon to write or edit articles oq re. 
ports. Frequently he had written papers or bulletins /.,- the 
Bureau. He promoted and edited the series of foreign hy uulics 
translations which were printed in the November 1937 P» CEED- 
INGS, a work which was connected with activities of the Society’; 
Committee on Hydraulic Research. He served on the co; mittee 
of the Soil Mechanics and Foundations Division which Prepared 
Manual 18, “‘Selected Bibliography on Soil Mechanics.” 

With this unusually varied background, he possesses a s: idious 
disposition, a love of engineering literature, and an extensive 
acquaintance among engineers, particularly in the Rocky Mountain 
and Pacific states. Such qualifications of experience and personal. 
ity should find a logical outlet in the many interests represented ip 
a national engineering publication. Mr. and Mrs. Barnes and 
their three children have taken up permanent residence in Por; 
Washington, on the northern shore of Long Island, adjacent to 
New York City. 


Your Manuscript.in a Pigeonhole? 


The Period Has Been Reduced About One-Hal/ During 
Recent Years 


THERE IS NOTHING new in the statement that publishers are 
inundated by an avalanche of material supplied by writers clamor- 
ing to be heard. It applies to engineering papers as well as to other 
technical forms. And it explains to a large extent the complaint 
of authors that their manuscripts, nominally accepted for publica- 
tion, seem to be tucked away and forgotten in a quiet pigeonhole 

Contrary to this lurking impression, such manuscripts are not 
forgotten. As far as the Society is concerned they receive prompt 
attention. Recent studies regarding PROCEEDINGS papers indicate 
that the average interval between receipt of an article and its pub- 
lication has been reduced to something like six months, the lowest 
point in some time. 

To expedite the publication of material vital to the needs of 
civil engineers, the Committee on Publications has worked desper- 
ately for many years to “grease the ways’’—that is, to incorporate 
into Society practice every possible device for moving the writings 
of contemporary engineers in a constant stream toward the print- 
ing press. That success has met this effort is apparent froma 
comparative study of final results. The paper that reaches the 
Society today may be said to be at rest a minimum length of time 
until it reaches the reader. 

In appraising this problem one must recognize that technical 
literature falls easily and naturally into two categories: (A) that 
which is timely, of popular professional appeal, and likely to lose 
its value if too long delayed; and (B) that which is the product of 
painstaking research, prepared over months if not years of careful 
thought and investigation, and subject to thoughtful deliberation 
and critical review by active-minded practitioners in the profession 

This distinction has been recognized by the Society's Committee 
on Publications in all its history. Prior to 1895 technical papers 
(criterion B) were published in separate monthly TRANSACTIONS, 
and only Society affairs, minutes of meetings and such material 
(criterion A) were published in Procrepincs. From then on, bya 
slow transition, the forms approach the ProceEprcs-for-discus- 
sion and format. 
* In 1926, when the late Thaddeus Merriman, M. Am. Soc. C.E., 
was chairman of the Committee on Publications, an effort was 
made to hasten publication of timely items by introducing a four- 
page 8 by 11-in. pamphlet as Part 2 of PROCEEDINGS. This pam- 
phlet was compiled and edited personally by the Secretary of the 
Society and served its purpose admirably through 42 issues, to 
clude September 1930. 

Still it was felt that there were many technical papers, not com- 
prehensive or studious enough to merit long discussion, but imter- 


esting and valuable from a timely standpoint, which were being of 

largely lost to the membership. Also, many “now” papers (crite a 

rion A) were being accepted under criterion B to bring them to the 

attention of members in the only form then available. _ pr 
The next step to improve the situation occurred in 1929, whea les 


the late George W. Fuller, M. Am. Soc. C.E., was chairman of the 
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The August Proceepincs of that year contained a 
jepartment in which all the papers read at the Dallas, 
‘ing were abstracted. In later months the more impor- 
.ese papers were printed in full for discussion. These two 
-o the conception of the new publication, Crvi, ENGINEER- 
» is celebrating its tenth birthday this month (as noted 
in this issue). This occurred under the chairmanship of 

arrison P. Eddy, M. Am. Soc. C.E., and ENGINEER- 
; much to his persistent confidence and wise council. 


Jyovious effect of Crvi. ENGINEERING was to smooth the 
way for the speedy publication of ‘“‘now”’ papers. A less obvious 
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RepucTION OF LAG BETWEEN RECEIPT AND PUBLICATION OF “PRO- 
cCEEDINGS” Papers, 1935-1939 


Points on Curve Represent Averages Over Preceding Year 


but no less important effect was to expedite and improve the print- 
ing of the scholarly papers in PROCEEDINGS. 

Evidence of this effect is apparent in data compiled at Head- 
quarters. In appraising this effect it is important to keep clearly 
in mind the distinction between the “‘now”’ class of papers in Crv1 
ENGINEERING and the rather more technical, lengthy, and com- 
plete papers in Proceeprncs. The former are accepted by the 
Committee often on the basis of its own judgment without waiting 
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for outside review. The PROCEEDINGS paper is not accepted unless 
it has the almost unanimous approval of a number of expert re- 
viewers, selected carefully from among the Society's roster of 16,000 
members, and other experts. 

Occasionally, when an author has had only one copy of his 
manuscript available, it has been necessary to pass it from one re- 
viewer to the next in a long “tour of inspection.’’ This caused a 
considerable loss of time, which the Committee has largely closed 
by urging authors to submit at least three copies. Then there is a 
chance for delay between the time that all reviews are complete 
and the time of the next quarterly meeting of the Committee on 
Publications. 

This resulting lag, from whatever cause, had improved by the 
spring of 1935 so that the average successful paper was accepted 
six months after its date of submission. In the autumn of 1939 
the lag had been reduced consistently to a probability of four 
months, with variations in individual cases. Prompt action by the 
Committee on Publications is being secured by supplying each mem- 
ber with a typed résumé of reviewer opinions in ample time so that 
a minimum of discussion will be necessary to reach a conclusion. 

After acceptance there is another lag until space can be found 
for the paper in Procgeepincs. This delay was formerly such that, 
with all the effort previously described, the best that could be prom- 
ised for a new manuscript received in January 1937 was an average 
chance of publication in PROCEEDINGS somewhat more than 15 
months later. In January 1940 this total probable lag had been 
decreased to 8 months, as shown on the accompanying graph. Of 
this reduction of 7'/, months, one month is accounted for in the 
interval before acceptance; the remainder, 6'/. months, in the 
speeding up (or catching up) of the publication schedule. The latter 
interval includes provisions for: 

1. The editing time 

2. Editor's preparation of numerous or complicated drawings 

3. Correspondence with the author 

4. The author’s review of the editing and any revisions 

5. The printing schedule 

When it is remembered that an arbitrary delay of two months is 
incurred because PROCEEDINGS is not published in July and August, 
these data indicate a time interval that will be increasingly dif 
ficult to shorten in the future. 


Report of Subcommittee on Cores, Cutoffs, and Impermeazation 
Presented Before the Soil Mechanics and Foundations Division at the 1940 Annual Convention 


The Subcommittee on Cores, Cutoffs, and Impermeazation is one of 
five subcommittees of the Soil Mechanics and Foundations Division's 
Committee on Earth Dams and Embankments, whose purpose is ‘‘to 
encourage and correlate research into the phenomena affecting earth 
dams and their design, with a view to making this information avail- 
able to the members of the Society through its publications.” 

THE MEMBERS of the Subcommittee on Cores, Cutoffs, and Im- 


permeazation are of the opinion that its report at this time can be a 
Statement of only general terms. This is due largely to the fact 
that, to date, sufficient dependable data do not exist on the per- 


formance of material, of known characteristics, in and under earth 
dams already built and in service. Also there is a very wide dis- 
sumilarity of even satisfactory materials on which and from which 
earth dams have been built and there will be no escape from this dis- 
similarity in the future. 


Most of the important earth dams built or started during the last 
few years have had the base and borrow pit materials fairly well 
sampled and analyzed by competent soil and laboratory technicians 
So that the pertinent characteristics of the material under the 
dam and in all its parts are known and recorded. Also the methods 
of treatment and placing are matters of record, but generally the 
records of performance are not yet available. But so far as the 


cutot under a dam is concerned, the base material under the usual 


art d . . . 
earth is such a heterogeneous deposit of incompletely mixed 


mater { widely varying characteristics that the usual amount 
of sampling over the cross section is likely to leave considerable 
uncer y as to what the final results will be. 

Lor 


ble data could be compiled showing the principal 
Prone ! the core material used in several earth dams and to a 
‘ the same sort of data is available for the material 


lesse T 


under a few earth dams, some with cutoffs and some without cut- 
offs. In some cases these data would be helpful in judging the 
material at other sites but it is not believed that they would be 
sufficiently dependable to justify the time and expense of collecting 
and publishing them. Each earth dam site has its own peculiar 
problems which so far as the materials are concerned can be safely 
and economically dealt with by experienced engineers only after 
foundations and borrow areas have been thoroughly explored and 
the materials properly studied and analyzed by competent soil and 
laboratory technicians. 

This Subcommittee feels that the following conclusions are justi- 
fied at this time: 


Cores 


1. While there are at least three general types of earth dams, 
viz.: the homogeneous rolled fill, the composite rolled fill with 
pervious shells and impervious or less pervious core, and the hy- 
draulic fill of the composite type but in which the material is 
placed and sorted by hydraulic methods, the function of the core 
in any type of earth dam is the same and its requirements can usu- 
ally be met by the proper sorting, mixing, placing, and compacting 
of the most suitable materials found nearby. 

2. An impervious core in an earth dam is always a desirable 
end to strive for, but unless suitable material is available on or near 
the site of the work to form a core that will not pass visible or 
measurable seepage it is often just as satisfactory and cheaper to 
use a local material that will permit some seepage and provide 
proper drainage to dispose of the seepage water so as not to saturate 
too much of the downstream shell of the dam. In providing for the 
collection and disposal of seepage water emerging from the dam 
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core or from fine sandy material under the base of the dam, it is 
important to provide a proper graded filter transition zone from 
the fine to the coarse so that there will be no piping or movement of 
the fine saturated material into the voids of the coarser shell mate- 
rial or into the drainage outlets 

3 lo date it appears that no satisfactory and economical 
chemical process has been developed for treating pervious materials 
to make them impervious before or after compaction into the core 
of an earth dam 

+. A satisfactory dam of the homogeneous type may be built of 
highly pervious sand and gravel but it would require some sort of 
impervious membrane for a water stop such as is used for rock-fill 
dams. 

5. The volume of seepage during a given time that can be passed 
with safety through a certain length of earth dam will depend 
somewhat on the sort of material used in the core, and to a greater 
extent on the permeability and section of the downstream shell 
and on the adequacy of the drainage system provided, if the shell is 
not free draining. This can be determined with a fair degree of 
dependability by laboratory tests and experiments if the material 
used in the laboratory is so taken from the field and handled in the 
laboratory as to represent reasonably well the material as finally 
placed in the dam. 

CUTOFFS 


1. The only practicable method for making a positive imper- 
vious cutoff under a dam is to excavate through any pervious mate- 
rial down to an unbroken impervious stratum and provide a suit- 
able impervious water stop of compacted earth, concrete, or metal 
from this impervious stratum up to the core of the dam. In many 
cases, however, a rubber-tight cutoff under an earth dam is not 
necessary for safety or good economy. With the broad base usu- 
ally provided for an earth dam for the stability of the dam and for 
the material under the dam, if the loss of water is of no conse- 
quence, a fair volume of seepage can be permitted with safety, 
provided proper provision is made for its collection and disposal 
from under the downstream toe of the dam. 

2. Where it is uneconomica) or otherwise undesirable to exca- 
vate to impervious material and construct an impervious cutoff, 
often interlocking steel sheet piling can be driven for a cutoff. 
Where boulders, or layers of cemented gravel or of rock do not 
have to be penetrated, steel sheet piling, of proper weight and 
design, can be driven with a fair degree of certainty to a depth of 
around 75 ft. Exceptionally favorable material may permit much 
deeper driving but splits and curling on both top and bottom mul- 
tiply rapidly beyond about 75 ft and the cost of discovering and 
remedying the splits and bottom curls, if properly done, is likely to 
be considerable. Interlocking steel piling will always permit a 
small amount of seepage through the interlocks, and the bottom 
contact with hard rock is rarely ever complete. 

3. To date it appears that no satisfactory method of grouting 
or chemical treatment has been developed to make a pervious 
fine sand or a mixture of fine sand and gravel impervious over a 
continuous area so as to constitute a dependable cutoff under a dam. 
Any injections of grout or chemicals under pressure into such 
material always seem to find and follow the less resistant small 
channels or planes, and almost never will such injections form a 
solid vertical sheet or wall without a converage of holes and vertical 
application that becomes prohibitive in cost. 

O. N. Fioyp, Chairman 
Spencer J. Buchanan 
E. W. Lane 
Andrew Weiss 


Wind Bracing in Steel Buildings 


Or FAR more than passing importance to civil engineers is the 
final report of Subcommittee 31, Committee on Steel, of the 
Structural Division. In scope and content it really deserves to 
be viewed, in effect, as a Manual of Engineering Practice; and 
the fact that it is to appear in this year’s TRANSACTIONS in itself 
attests to its promise of lasting value. In addition, there will be 
separate reprints on sale for those who require the report in that 
form. 

Included in the report are complete recommendations on pre- 
scribed wind force; provisions for the resistance of wind force; 
allocation of wind force to braced bents; types of wind bracing; 


methods of analyzing shallow, deep, and mixed wind | icing 
systems; secondary stresses; torsional effects; deflecti: and 
vibration; permissible stresses; and stability. 

Progress reports have been published in PrRocrEpmngs ; Feb- 
ruary 1932, December 1933, and March 1936. In Crvn NoI- 
NEERING, progress reports were published in March 19: and 
March 1933. The letters received from interested members far 
and wide have contributed to the value of the final report in no 
small degree. The work had its beginning in the original Program 
of the Structural Division’s Committee on Steel, of which PF. RE. 
Turneaure, Hon. M. Am. Soc. C.E., was chairman in 1930 The 
work received further impetus as a result of Society findings in the 
Florida hurricane of 1926. Subcommittee 31, on Wind RB; acing 
in Steel Buildings, was selected from the personnel of the larger 
group (21 members) and consisted of Clyde T. Morris, N. A 
Richards, and Francis P, Witmer, Members Am. Soc. C.E., with 
C. R. Young, M. Am. Soc. C.E., as chairman. It is to the credit 
of the subcommittee that this personnel has remained intact right 
up to the final report. 

It is no loose, fulsome praise to state that, in the ten or more years 
since its appointment, this has been among the most active and 
hard working of the Society’s technical groups. 


American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local 
Engineering Societies in 40 States 


STANDARD PRACTICES GuIDE DEFENSE CONSTRUCTION 

DISCUSSIONS among representatives of the Army, Navy, and 
National Advisory Defense Commission have resulted in the adop- 
tion of the following policies to govern the award of large construc- 
tion contracts normally involving the services of both general and 
subcontractors: 

1. Underlying the whole defense construction program, and 
particularly those projects handled on a cost-plus-a-fixed-fee basis, 
is the intention that the work not only shall be done soundly, 
expeditiously, and economically, but that it shall be done with due 
regard to the generally accepted methods and procedures currently 
followed in the construction industry; provided of course, that 
such conforming is consistent with the primary objective of the 
National Defense Program, namely to build up the nation’s de- 
fenses in the shortest practicable time. 

2. For the construction work it is the intention that each project 
shall be under one general contract; in the usual run of cases there 
will be one general contractor, although in specific cases two or 
more contractors will combine to carry out the work. 

3. Each completed project represents the product of the work 
of several generally recognized trades. The work of these trades 
is handled on two broad bases: 

A. Where the contracting organization (either one general 
contractor or a group of contractors) on a going basis is made up 
of specialists in each of the various branches and the work is 
executed in its entirety by the one contracting organization 

B. Where the contracting organization (either one general con- 
tractor or a group of contractors) executes one or more phases of 
the work such for example as the foundation work, structural 
work, etc., the other phases being executed on a so-called sub 
contract arrangement, either cost-plus-a-fixed-fee or a lump sum 

4. When a general contractor or group of contractors is selected 
by the War or Navy Department, the fee is established with 4 
general understanding as to that phase or phases of the work to be 
executed by the general contractor or group and those which are 
to be executed by qualified specialty contractors—subeontractors—— 
under the direction of the general contractor. As the project pro 
ceeds it is recognized that some modifications may be 
desirable. 

5. Inestablishing the fee under the general contract, it is un ler 
stood that where qualified specialty organizations are available for 
the character of the work projected, nothing is conten ated 
which would be an incentive to the general contractor or £! 
general contractors to engage in specialty work hereto! 
generally executed by his or their own organizations. 

6. The method of selecting subcontractors and the of 
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“ing h pensation are to be determined for each case jointly by 
and h -nment and the general contractor. 
is recognized that the outline above described is not to be 
‘eb- 7 ipply to isolated stations such for example, projects out- 
‘GI- e ontinental limits of the United States where the problems 
and vortation, housing, recreation, subsistence, and main- 
far . f order, etc., are such as to practically dictate the form 
| Ro aT hich all of the work can most advantageously be handled. 
wway-Arp Britt Stresses DEFENSE REQUIREMENTS 
The Eyery two years Congress passes a routine bill continuing the 
the federal-aid system of financing the construction of highways by 
‘ing the various states. This year’s measure, which covers the fiscal 
‘ger years ending June 30, 1942 and 1943, for the first time contains a 
A provision that recommendations of the federal agencies concerned 
rith with national defense as to highway needs may be given considera- 
“dit tion in the selection of roads to be improved with federal funds. 
ght This is considered by state officials a radical change in the freedom 
that has heretofore existed in planning the development by each 
ars state of its major highway program, subject only to general regu- 
ind lations regarding the utilization of federal contributions. When 
coupled with the fact that the annual authorization for each of 
the two years of $163,500,000 is considerably less than the $200,- 
a 000,000 authorized in the two preceding years it is feared that 
7 state highway development plans may be severely retarded. 
l Meanwhile the news has come out that the Federal Works 
Agency, at the request of the National Defense Advisory Com- 
ita- mittee, is completing a comprehensive inventory of existing high- 
ways and bridges to disclose deficiencies from a military view- 
point While the results are not yet complete, it has been dis- 
— closed that 80,000 miles of highway and 2,000 bridges need strength- 
ening, rebuilding, or relocation to avoid potential traffic bottle- 
necks in time of war, when large-scale movements by mechanized 
nd troops, together with possible civilian refugee traffic, would impose 
P- a severe load upon the road system. Washington speculation is 
a now revolving around the possibility of a request to Congress for 
nd large appropriations to repair the more serious of these weaknesses. 
The WPA has already announced that henceforth, in selecting its 
nd projects, rigid priority will be given to road work and airport 
ms, construction needed for defense purposes. 
Funps Soucut to Srupy DEFENSE INVENTIONS 
tly The newly-organized committee to examine inventions useful in 
lat national defense, of which Charles F. Kettering, vice-president in 
he charge of research for the General Motors Corporation, is head, is 
le- seeking a fund of $150,000 with which to build up a staff of some 
50 trained engineers, patent investigators, and other experts to 
ct carry out its objectives. These will include not only the investi- 
re gation of inventions submitted to it by outside inventors, but also 
or the assignment of unsolved defense problems to inventors and 
research organizations for study. It is anticipated that the money 
rk will be provided by Congressional appropriation, failing which it 
les may be allocated from the President's special emergency fund. 
ral Report URGES DEVELOPMENT OF INDUSTRY IN WEST 
up Establishment of essential war industries in the Pacific Coast 
Is area to provide a better balance to national defense is urged in a 
report recently submitted to the National Defense Advisory Com- 
a- mission by the Department of the Interior. Low-cost hydroelec- 
of tric power from federal projects, in addition to mineral and other 
al resources, make possible the setting up in this area of facilities 
b that would eliminate the present necessity of shipping raw and 
; Processed materials thousands of miles to supply the needs of the 
ed Far West, as well as Hawaii and the Philippine Islands, it is argued. 
4 Specifically mentioned as possible of immediate development are 
be the following defense products: aluminum, magnesium, and alloy 
re steels for aircraft engines, ordnance, and ship-building; brass for 
: she ll casings and fuses; synthetic nitrogen for explosives; plastics 
o- lor airplane parts. 
id Power from the Grand Coulee development on the Columbia 
River be completed in 1941, will be combined with that from 
. the Bonneville project, now in operation, for marketing through- 
of itt ‘acifie Northwest, according to a decision by the Depart- 
d met Interior. The two plants will be linked together by 
of trar m lines that will also distribute the power widely 
. thr uf ( the region. Contracts have already been executed 
. ~ Ct of large blocks of this low-cost power with the Aluminum 


' America and the Sierra Iron Company. 
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DEFENSE PROGRAM ADVANCES 

With leases negotiated for the establishment by the United 
States of a string of air and naval bases in British territories from 
Newfoundland to Guiana, a joint commission actively planning 
the coordination of U.S.-Canada defense plans, the appropriation 
by Congress of an additional $5,000,000,000 defense appropriation, 
the calling out by the President of the first National Guard units 
for intensive training, and a bill for general conscription on the 
point of passage, the past month in Washington has witnessed 
notable advances in the program to tighten up national defense. 

How much construction work will be necessary to prepare the 
new Atlantic bases for actual use has not yet been determined, but 
there is little doubt that the volume will be considerable and the 
urge for speed in development intense. Within a few hours of the 
consummation of the agreement by which they were made avail- 
able to this country in exchange for 50 over-age destroyers, Ameri- 
can officers were en route to inspect them and recommend a pro- 
gram of improvement. The planning and construction of this 
work will afford a challenge to the efficiency of the engineering 
profession. 

The latest appropriation bill provides funds for the immediate 
ordering of 19,000 airplanes, equipment for an army of 2,000,000 
men, and 200 warships, all previously authorized in earlier legisla- 
tion. 

NEw PLANT CONSTRUCTION 

Total expenditures for plant expansion and new equipment 
resulting from the defense program are estimated to total from 
two and one-half to three billion dollars during 1941, according to 
the Department of Commerce. Normal peace-time expenditures 
in these categories have been not less than two billion dollars 
during eight. years in the last twenty, according to preliminary 
estimates from the same source, but dropped to one-third of this 
amount in 1932 and 1933. 

The Defense Commission has worked out a form of contract 
that will enable business men receiving defense contracts involving 
new plant.construction to use them as a basis for financing such 
facilities, but before this can be put into effect Congress must 
amend present laws prohibiting a federal contractor to assign his 
rights to another. The Commission points out that new plant 
construction can be roughly grouped into three categories: 

1. Those of which the output would be useless in normal times, 
such as gunpowder plants; these will be built and owned by the 
federal government, but operated by private industry under 
management contracts. 

2. Factories making products for which there would be an 
uncertain demand in peace times; these would be financed under 
the new form of contract under which the government would 
contract to pay, in five annual installments, for the cost of facili- 
ties, with provision for the determination by arbitration, at the 
end of the five-year period, of the equity in the plant to be held 
by the government. With this determined the manufacturer 
could either purchase this equity at the determined value, or alter- 
natively leave title with the government, which would maintain 
its share in the property as stand-by equipment, or sell it else- 
where. 

3. Factory expansions needed to make extraordinary quantities 
of normal goods. Capital so invested would be protected by per- 
mitting the cost of new facilities to be amortized in five years from 
profits. 

AIRCRAFT PRODUCTION RISES 


Although these same uncertainties affect the production of air- 
planes, and this industry is in addition subject to profit limitations 
on government contracts, pressure for production from at home 
and abroad is so intense that a number of manufacturers have 
embarked upon major plant expansion programs in the expectation 
that Congress will make equitable adjustment of present laws. 

The Reconstruction Finance Corporation has granted loans 
covering new and expanded plants and equipment for airplane 
and engine construction to the following: Curtiss-Wright Com- 
pany, $51,000,000; Bendix Aviation Corporation, $18,587,855; 
Boeing Aircraft Company, $10,500,000. Curtiss-Wright will 
build a new airplane engine plant to employ 12,000 workers at 
Lockland, Cincinnati, Ohio, another new plant at St. Louis, and 
will expand its existing Buffalo plant. The Bendix loan will be 
used to expand several of its present factories. Boeing intends 
both to expand its Seattle plant and to construct a new unit at 
Wichita, Kans. 
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An order for 17,000 airplane engines to cost about $180,000,000, 
to be delivered to both the Army and the Navy during the fiscal 
years 1941 and 1942, has been awarded to the Pratt and Whitney 
division of United Aircraft Corporation. Its fulfillment will re- 
quire the immediate expansion of the company’s plant at Hart- 
ford, Conn., to the extent of some $2,500,000 for buildings, which 
will be supplied by the company, and $7,000,000 for equipment, 
to be bought and owned by the government 


LABOR 


Vocational training to meet the demand for skilled labor is ‘‘one 
of the swiftest-moving phases of the defense program,”’’ according 
to Paul V. McNutt, Federal Security Administrator, who reported 
that 20,000 workers had graduated from training courses by the 
end of August. The program was started in July and during its 
first month 80,614 persons enrolled in 283 cities giving courses in 
such subjects as blueprint-reading, lathe work, milling, welding, 
pattern-making, sheet-metal work, foundry and machine-shop 
practice. A plan for the use of the Civilian Conservation Corps 
as a means of training young mechanics and artisans for defense 
industries is in preparation 

HousINnNG 


Shelter for the thousands of new workers to be engaged in defense 
industries is providing a troublesome problem. The Defense 
Commission has estimated an immediate need for 110,000 dwellings, 
with an additional 50,000 necessary when new plants now under 
construction go into operation. The Navy has beer alloited 
$10,000,000 by President Roosevelt, which will be added to 
$40,000,000 loaned by the Reconstruction Finance Corporation 
for construction of housing facilities in areas where the need is 
acute 


RAILROAD REORGANIZATIONS IMPROVE FINANCES 


The financial standing of 25 railroads will be greatly improved 
under the terms of reorganization plans recently approved by the 
Interstate Commerce Commission, or now under consideration. 
In a summary recently made public the Commission disclosed that, 
for these 25 roads, total capitalization will be reduced from 
$4,502,550,000 to $2,368,675,000, with annual fixed charges corre- 
spondingly cut from $131,462,982 to $39,452,069. Of these plans, 
the ICC has already approved all but five which still await final 
action. 

The Commission has denied a plea by the trucking industry for 
the suspension of thousands of rate reductions applying to less- 
than carload shipments, which accordingly went into effect 
September 1. These relate to shipments to, from, and within the 
Southern territory, and were attacked by the truckmen as a 
“thinly-disguised attempt to destroy the motor-carrier industry.”’ 
While the plea to suspend operation of these rates was denied, the 
ICC ordered an investigation into their lawfulness. 


Washington, D.C. 
September 6, 1940 


Backsights 


THE FOLLOWING EXCERPTS from the address of Charles Hermany, 
Past-President, Am. Soc. C.E., on October 3, 1904, at the Louisiana 
Purchase Exposition, St. Louis, Mo. (Transactions, Vol. LIII, 
December 1904, page 452), although uttered 36 years ago, are of 
interest in the thinking of today: 

‘Robert Rawlinson’s definition, given more than fifty years ago, 
was as follows: ‘To study precedent, to learn from experience and 
to correct from practice, are the chief duties of an Engineer.’ 


‘In former ages the people had their energies and wealth forcibly 
appropriated by governments and dissipated in imperial enterprises 
for apparently no other purpose than the glory and benefit of the 
few, with degradation and injury to the many. Empires rose and 
fell like the flow of vapor, fire and lava from a volcano, with ap- 
parently no more regard for the welfare of the people than has the 
force of gravity for the placidity of the mobile ocean upon which, 
in sport, it plays an endless see-saw. In modern times this is no 
longer so generally and deplorably true, for now the energies and 
wealth of peoplesfare more largely directed, through agriculture, 
commerce and manufactures, for the benefit of all. The wisdom of 
conservation has been substituted for the folly of destruction. An 


V OL. 10, N 10 
era has dawned in which peace, instead of war, tends to ) -ryade 
more largely the civilization of man, in which dawn the Civ ngi 
neer has been differentiated from the Military Engineer, j; vhich 
differentiation the adjective, Civil, has been applied with r: mark 
able fitness. In this era, States of great intelligence, wisdom 
wealth and power are built up, aggregated into nationalities y hone 
governments, though in rivalry with those of others, strive, a 
governments never strove before, to grow great and powerful, no; 
to subjugate and destroy others, but to elevate the citizen and cays 
him to participate more largely in this greatness and power than in 
former eras. Out of all this has been evolved the Civil Engineer 
who finds here his habitat, his work and his glory. 


> 


“There is a sentiment prevalent among Engineers that Art mus; 
not be permitted to form a prominent feature in engineering works 
that it tends to no useful end, involves needless cost, and that i: 
rather impairs use, the sole object in engineering enterprises. This 
is but a half truth, which, in Engineering, as in all the affairs of 
man, ranks equal in mischievousness with error or untruth 

“Is it, then possible to eliminate Art from engineering works? 
The answer is ‘No.’ The work of the Engineer the world ove; 
bears irrefutable testimony against it. Those members of the pro- 
fession who decry it fail to that extent in rising to the proper dignity 
which Engineering implies. The eXtraneous loading of engineering 
works with ornamentation and decoration, is of course, needless 
and vicious, for such additions are but questionable appendages to 
any form of art, but in the true art sense, engineering works rival 
all forms of art.” 


Early Events Recalled at Denver 
Meeting 


IN AN ADDRESS at the Wednesday noon luncheon during the July 
Convention of the Society at Denver, Past-President H. S. Crocker 
recited a number of experiences both amusing and enlightening 
from the early activities of the Society. 

The first of the four Society Conventions that have been held 
in Denver was in 1886, according to Colonel Crocker, and was at- 
tended by 101 out-of-state members and only two resident mem 
bers. ‘The first session was called to order . . . at 15:15 o'clock.” 
At the general session opened to the public in the historic Tabor 
Grand Opera House, addresses of welcome by the governor and 
the mayor were responded to by the President and the Vice-Presi- 
dent of the Society, respectively. 

As part of the excursion program of that Convention, the mem 
bers were invited by William N. Byers to observe ‘‘the operation of 
our electric railway, believing it will greatly interest you from both 
engineering and scientific points of view."’ On one of the mornings, 
the members ‘‘were driven about Denver and its suburbs in the 
private carriages of their hosts.” 

The early Local Sections, of which the Colorado Section was the 
second, were of a highly experimental nature. “‘An attendance of 
more than a dozen at a meeting was a rare occurrence, but we did 
the best we could by means of telephone calls, threats, and ca 
joleries.”’ 

Sounding a note of warning against a too complacent acceptance 
of the views of others, Colonel Crocker added: ‘‘Based upon my 
connection with the Society extending over nearly forty years, | 
sometimes wonder what will be its future. I am not a believer in 
too much harmony. An occasional fight .. . is . . . a healthful in 
dication.”’ 


News Local Sections 


Scheduled Meetings 


Dayton Section—Luncheon meeting at the Engineers 
October 21, at 12:15 p.m. ' 

Grorcia Section—Barbecue dinner at the Lakemore Club o® 
October 17, at 6:30 p.m. 

ILLINo1s SEcTION—Dinner meetings of the Junior Section «' the 
Central Y.M.C.A. on October 14 and 28, at 6 p.m. 
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Secrion—Annual meeting at Willard Straight Hall, 
» October 17, at 6:30 p.m. 

SraTe Section—Dinner meeting at the Kansan Hotel 
r 18, at 6:30 p.m. 
' VaLLEY Secrion—-Dinner meeting at Drown Hall, 
iiversity, on October 28, at 6:30 p.m. 


<cELES Section—Dinner meeting at the University 
Club October 9, at 6:30 p.m 

meeting in the Engineer- 
ing Societies Building on October 16, at 8 p.m. 

Mm-Soura Secrion—Fall meeting at the Hotel Peabody in 
Memphis, Tenn., October 25 and 26. 

NasuvitLe Section—Dinner meeting at the Vanderbilt Uni- 
versity Cafeteria on October 1, at 6:30 p.m. 


PyrADELPHIA Section—Dinner meeting at the Engineers 
Club on October 8, at 6 p.m. 

Provipence Secrion—Lecture meeting of the Junior Group 
n the Engineering Societies Building on October 24, at 8 p.m. 

SacRAMENTO SEcTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

Sr. Lours Secrron—Luncheon meeting at the York Hotel on 
October 21, at 12:15 p.m. 

San Francisco Section—Regular bi-monthly meeting at the 
Engineers Club on October 15, at 5:30 p.m. 

SeaTtLe Secrion—Dinner meeting at the Engineers Club on 
October 28, at 6 p.m. 

SpoKANE SectioN—Luncheon meeting at the Davenport Hotel 
on October 11, at 12 noon. 

TENNESSEE VALLEY SectioN—Dinner meeting of the Knoxville 
Sub-Section at the S & W Cafeteria on October 8, at 5:45 p.m. 

Texas Secrion—Fall meeting at Dallas, October 17-19. 


Recent Activities 


Grorcia Secrion—Atlanta, July 22: At a special luncheon 
meeting held to discuss business problems, L. F. Bellinger was 
asked to head a committee to study the best method of conducting 
a census of available engineering employees. It was also decided 
‘o appoint a committee to consider revision of the by-laws of the 
Section, and J. A. Higgs, Jr., was appointed chairman. 


Hawau Secrion—-Honolulu, July 9: The guest speaker was 
P. BE. Bermel, major, Corps of Engineers, U.S. Army, who discussed 
the engineering problems encountered by the Corps of Engineers 
in its construction work at Midway Island in the Pacific. Major 
Bermel illustrated his talk with colored motion pictures. 


New Mexico Secrion— Santa Fe, August 28: A report on the 
Annual Convention was given by President W. H. W. Yeo, who 
represented the Section. The technical program consisted of a 
talk on the derivation and application of the column analogy 
method of structural analysis, which was given by Newlin D. Mor- 
gan, professor of architectural engineering at the University of 
[!linois 


OKLAHOMA Section—Cherokee, July 20: An inspection trip to 
the Great Salt Plains Dam was made under the direction of the 
Corps of Engineers, U.S. Army. The group then gathered at 
Cherokee, where C. H. Guernsey, first vice-president of the Sec- 
Lion, was their host at a garden party and outdoor supper. Later 
there was a program of music and motion pictures of several west- 
ern dams, including views of the construction of the Great Salt 
Plains Dam ‘ 


PANAMA SECTION: The Section reports that eight meetings and 
‘mspection trips have been held since the beginning of the year. 
One trip, designed especially to appeal to the new members of the 
Section, Was an excursion by motor launch to Madden Dam. On 
another occasion the headwaters of the rivers tributary to Madden 
Reservoir were explored by boat. The list of speakers addressing 


the technical sessions included Allston Dana, formerly engineer 
ad de sign for the Port of New York Authority, who gave an illus- 
aan ‘eclure on the Bronx-Whitestone Bridge; Lt. Col. T. B. 
-aTKin, 


. harge of the construction of Fort Peck Dam, who dis- 
muses ‘hal project; and F. W. Edwards and E. W. Vaughan, re- 
*Pectively hydraulic engineer and chief soil technician for the 
Panama ‘nal. The former gave an illustrated lecture on flood 
a a Angeles County, and Mr Vaughan discussed 
The Present Status of Soil Mechanics.” 
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SACRAMENTO Section—July 2, 9, 16, 23, and 30, and August 6, 
13, and 20: The usual weekly luncheon gatherings were held 
during the summer months. Those addressing the July meetings 
were T. B. Waddell, supervising hydraulic engineer for the State 
Division of Water Resources; A. B. Willett, structural engineer 
for the State of California; John Jeffries, technical representative 
of the Atlas Powder Company, of Wilmington, Del.; H. E. Pome- 
roy, director of the Sacramento Housing Authority; William 
Popper, junior bridge engineer for the State Division of Highways; 
and Max Bookman, assistant hydraulic engineer for the State 
Division of Water Resources. The speakers at the August lunch- 
eons were Alexander D. Russell, a Junior in the Section; Harold 
Jeffry, bacteriologist for the city; and Charles R. Gallagher, re- 
cipient of one of the Alfred P. Sloane fellowships at Yale. Junior 
Forum, July 10 and August 13: At the first of these sessions an 
illustrated lecture on ‘‘The Water System of Sacramento’’ was 
presented by Messrs. Russell and Jeffry. At the August meeting 
Hilton Lusk, aeronautics instructor at Sacramento Junior College, 
discussed the subject of training aeronautical technicians. 


Uran Secrion—Junior Forum, Salt Lake City, July 19: ‘‘Sani- 
tary Engineering in Utah” was the subject of discussion, with 
Howard M. Hurst the principal speaker. Mr. Hurst, who is assist- 
ant sanitary engineer for the Utah State Board of Health, spoke 
on sanitary conditions and water supplies of the state as a whole. 
Considerable general discussion followed his talk. 


SAN FRANCISCO SEcTION—August 9and 20: On the first of these 
occasions members of the Section visited and inspected the U.S. 
Naval Air Base under construction at Alameda, Calif. The tech- 
nical program on the 20th consisted of a talk on ‘‘Recent Develop- 
ments in Aircraft Design and Production,” given by W. W. Beman, 
assistant chief research engineer of the Lockheed Aircraft Corpora- 
tion, at Burbank, Calif. Mr. Beman concluded his talk with a 
summary of the production of aircraft as a part of the National 
Defense Program. Junior Forum, July 18 and August 10: A 
symposium entitled ‘“‘My Job’ was presented by R. M. Bicker- 
staff, Leo W. Ruth, Jr., and L. S. Peletz at the July meeting. The 
topic for open discussion was whether or not the Society should take 
a definite stand on social legislation bearing on engineering or be 
solely an organization for the promotion and distribution of engi- 


SECRETARY AND ADVISORY COMMITTEE OF SAN FRANCISCO JUNIOR 
FoRUM 
Left to Right: Ferdinand F. Mautz, Dudley F. Stevens (Secre- 
tary), William T. Corum, and Frederick L. Weiss 


neering knowledge. In August the group enjoyed an inspection 
trip to the shipbuilding yards of the Moore Dry Dock Company in 
Oakland. Two members of the Forum—William C. Hamilton and 
Gifford M. Randall, engineers with the Moore Dry Dock Com- 
pany—were in charge of the day's activities and served as guides 
during the trip through the plant. Dinner and an evening of 
bowling concluded the excursion. 


SPOKANE Section—June 14 and July 12: Winners of the Sec- 
tion prizes of Junior membership in the Society were announced 
at the June meeting. These are John Erdle, of the University of 
of Idaho, and Vernon Godsey, of Washington State College. A 
brief discussion on student competitions concluded the session. 
The July meeting was devoted to business discussion. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Civit ENGINEERING for 
November 


THAT GREATER ingenuity and common 
sense in utilizing ‘‘immediately available” 
materials should make for improvements 
in the design and construction of earth 
dams is the thesis of B. K. Hough, Jr., 
writing in the November issue of Crvii 
ENGINEERING. Mr. Hough offers some 
thought-provoking suggestions on ma- 
terials, seepage, choice of section, and field 
control of compaction, and his paper 
should attract not only soil specialists 
but engineers and construction men whose 
interests are of a more general nature 

Economics of highway route planning 
has the major emphasis in D. W. Orms- 
bee’s paper on the ‘New Monarch Pass 
Highway in Colorado,” also scheduled for 
November. Length, curvature, elevations, 
grades, construction cost, vehicle operat- 
ing costs, and cost of snow removal were 
all evaluated and studied for three differ- 
ent alinements before the location was 
finally selected. Construction problems 
are also discussed briefly. 

The idea of employing small storage 
basins as a supplement to storm-sewer 
capacity in urban areas is proposed by 
John A. Rousculp in another article. 
The author envisages a number of possible 
economies due to reduction in the required 
size of new sewers, and suggests that the 
shallow basins, if properly located and 
designed, could be used as play areas or 
for other civic purposes. 

“Proposed Standards for Land De- 
scriptions” are discussed by Philip Kissam, 
who presents “‘six rules that can be applied 
immediately with very little change in 
our present form of descriptions,”’ and a 
further suggestion as to the “ideal form” 
for a description to take. Other interest- 
ing topics scheduled for November range 
from reflections on the eighteenth century 
development of the “concept of engi- 
neering” to a discussion of the silt problems 
of the Colorado River. 


A.1L.S.C. Committee Studies 
Steel Specifications 


Tue Board of Directors of the American 
Iron and Steel Institute announces ap- 
pointment of a Special Committee on 
Government Specifications to cooperate 
with governmental departments and agen- 
cies in formulating and interpreting 
specifications for steel products. Chair- 
man of the committee is E. C. Smith, chief 
metallurgist, Republic Steel Corporation, 
Cleveland, Ohio. 

The committee was appointed for the 
purpose of furnishing information which 
will enable government officials to bring 
their specifications more closely into line 
with commercial specifications in order to 


expedite production of steel for the na- 
tional defense program. Many of the 
existing government specifications have 
not been brought up to date to include the 
best practice of the industry. 

Inquiries relative to the technical as- 
pects of government specifications for 
steel may be addressed to the chairman of 
the committee or to the American Iron 
and Steel Institute, 350 Fifth Avenue, 
New York, N.Y. 


Industry—University 
Cooperation 


MANY EMPLOYERS in American indus- 
try have long gratified the desire of em- 
ployees to improve their position by pro- 
viding evening courses for them. Another 
important step forward has been taken by 
the University of Pittsburgh, in collabora- 
tion with the Aluminum Research Labora- 
tories, in giving graduate college credit 
for such work so that it can form part of a 
program leading to an academic degree 
and an improved professional status. 

For the past nine years a number of 
groups have met at the Aluminum Re- 
search Laboratories for the purpose of 
self-improvement by night study. These 
persons were either research technicians 
or plant engineers, some of whom were 
attending the University of Pittsburgh or 
the Carnegie Institute of Technology in 
order to obtain master’s or doctor’s de- 
grees. It occurred to those receiving in- 
struction that some of the studies at the 
laboratories were sufficiently advanced 
to rank with other college postgraduate 
courses. Consequently Dr. E. A. Hol- 
brook, dean of the School of Engineering 
and Mines of the University of Pitts- 
burgh, was approached regarding the 
possibilities of giving credit for these 
studies to those who were working for 
higher degrees. 

New Kensington, Pa., where the labora- 
tories are situated, is only twenty miles 
from Pittsburgh, and therefore the prob- 
lem of residence was one not too difficult 
of solution. After a thorough considera- 
tion of the matter by Dean Holbrook, the 
management of the laboratories, and Rol- 
land G. Sturm, Assoc. M. Am. Soc. C.E., 
in charge of the ‘‘night school,” plans were 
completed to allow credit for some of the 
courses, and for the past three years this 
system has been in force. 

During these three years a number of 
the company’s technical staff have co- 
operated with Dr. Sturm by giving lec- 
tures or conducting classes in subjects on 
which they were particularly qualified. 
Of the dozen or more thus helping, a 
number were members of the Society, 
including R. L. Moore, H. N. Hill, M. 
Holt, and R. L. Templin. 

The enrolment during the year 1939- 
1940 totaled 145, of which only 22 regis- 
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trants were from the laboratorie the re 
mainder being employed at the New Ken 
sington, Logans Ferry, and Arnol plants 
and at the Pittsburgh office of the Alum). 
num Company of America. In iddition 
to classes in four engineering subject: 
the registrants were invited to attend 
special lectures on aircraft materials an¢ 
patents. 

The prime mover of the “‘night schoo!” 
for the past nine years has been Dy 
Sturm. The duties of the venture haye 
now become so complicated that an educa. 
tional committee has been formed to ad. 
vise with him in the administration oj 
this service. Under this set-up subjects 
will be announced by September 1, so tha: 
prospective students may know the nature 
of these evening courses before registering 
for courses elsewhere. The subjects wil! 
be selected from those requested by in 
terested company employees 

An interesting development of the edy 
cational program was the institution of 
the ‘“‘Annual Engineers’ Night” for 
Aluminum Company engineers, at thy 
close of the school year. It was at such a 
program that Dean E. A. Holbrook, of th: 
Schools of Engineering and Mines, at the 
University of Pittsburgh, spoke on “The 
Engineer and Labor,” abstracts from 
which appear on page 613 of this issue 

The manner in which the postgraduate 
courses originated deserves a word of 
mention. Back in 1931, a group of re 
search workers desired to review their 
mathematics. They approached Dr 
Sturm, who consented to teach such a 
course, and his efforts were so well ap 
preciated that he was asked to repeat the 
following year. Expansion, after such 
success, was quite in order. It was after 
six years of constantly increasing interest 
that Deal Holbrook was consulted re 
garding the possibility of allowing credit in 
the Graduate School at the University 
of Pittsburgh for certain courses at the 
laboratories. In the last three years 
Aluminum Company employees have re 
ceived a total of more than 100 graduate 
credits for night school classes. 


Reserve Officers Ordered to 
Active Duty 


A NuMBER of members of the Society 
who are in the U.S.- Naval Reserve and 
in the Officers Reserve Corps of the Army 
have recently been ordered to repor' 
for active duty. Of the Naval Reserv 
there are Joseph A. Wise, lieutenas' 
commander, Civil Engineering 
U.S. Naval Reserve, from associate pre 
fessor of civil engineering at the Univer 
sity of Minnesota, to the electrs al eng 
neering department of the | > Naval 
Academy at Annapolis; Maynard M 
Anderson, lieutenant, Civil 
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S Naval Reserve, from senior 
- aide in the U.S. Engineer 
Los Angeles, to the Twelfth 
-+rict at San Francisco; Gerald 
r, lieutenant, Civil Engineering 
S Naval Reserve, from the 
il Company in San Francisco, 
ont wurteenth Naval District at Pearl 
Hat rH.: Harrison F. Thrapp, 
Civil Engineering Corps, U.S. 
Naval Reserve, from design engineer for 
‘4. Standard Oil Company of Indiana, 
th .val station at Guantanamo Bay, 


to 


Cuba; James J. Zerbe, lieutenant, Civil 
Engineering Corps, U.S Naval Reserve, 
from the Detroit Department of Public 
Works to the naval station at Guam; 
Lorne C. Parks, lieutenant (jg) Civil 


Engineering Corps, U.S. Naval Reserve, 
from the U.S. Engineer Office at Denison, 
rex., to the new naval air base at Corpus 
Christi, Tex.; and Herbert M. Shilstone, 
Ir, lieutenant (jg), Civil Engineering 
Corps, U.S. Naval Reserve, from vice- 
president of the Shilstone Testing Labora- 
tory, Inc., at Houston, Tex., to New York 
City as Resident Officer-in-Charge for the 


Navy’s new air base project to be con- 
structed at Coco Solo, C.Z. 

Similarly, Robert H. Wood, a member 
of the Officers Reserve Corps of the Army, 
has been granted a leave of absence from 
the Mississippi State Highway Depart- 
ment in order to serve for a year as in- 
structor in the Coast Artillery R.O.T.C. 
unit at Mississippi State College. 


Grand Central Terminal on 
Page of Special Interest 


Tue Pace of Special Interest this month 
contains “before-and-after” views of 
Grand Central Terminal in New York 
City. The upper view is from an interest- 
ing collection made available by William 
J. Wilgus, Hon. M. Am. Soc. C.E., whose 
technical paper on “Grand Central Ter- 
minal in Perspective’’ will appear in the 
October Procegpincs. Of this ‘‘depot,’’ 
Colonel Wilgus states: 

“The depot structure was made up of 
two dissimilar parts—an L-shaped three- 
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story brick building, 40 ft wide on the south 
and west along the streets, containing three 
waiting rooms and overhead offices; anda 
twelve-track train-shed of arch design, on 
the north and east, measuring some 200 ft 
in width, 650 ft in length, and 112 ft in 
height. The crosstown use of 43d and 44th 
streets by the public was completely 
blocked at this point, as was Fourth (Park) 
Avenue north of 42d Street. East of the 
depot in Park Avenue were tracks for 
the use of street cars to and from the 
downtown Astor House, and still farther 
to the east were tracks and buildings for 
the care and storage of steam locomotives 
and cars.” 

More familiar to engineers will be the 
present terminal, also shown for compari- 
son. How well it performs its functions is 
a matter of first-hand knowledge to those 
who have approached the city from that 
direction—for the Society's Annual Meet- 
ing, perhaps. The present facilities and 
their far-reaching effects are also treated 
in this paper, which is a complete techni- 
cal analysis of the entire development in its 
engineering, economic, and civic aspects. 


Two Cover Pictures 


TEN YEARS ago this month the first issue 
of Crvi. ENGINEERING came from the 
press, with an aerial view of Black Canyon 
on its front cover. On that view, an artist 
had sketched the outline of Boulder (then 
Hoover) Dam—the greatest engineering 
project on the horizon. Inside the issue 


the leading article, by the late Elwood 
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Mead, M. Am. Soc. C.E., then Com- 
missioner of Reclamation, described the 
gigantic undertaking, for which contracts 
were soon to be let. 

This month’s cover features a somewhat 
unusual view of Boulder Dam as it is to- 
day, the heart and center of a multi-pur- 
pose development that is contributing to 


the comfort and health and economy of a 
great corner of the nation. And again, as 
the leading article, there appears a contri- 
bution of the present Commissioner of Recla- 
mation, John C. Page, M. Am. Soc. C.E. 

As in reclamation, so in all other in- 
terests of the civil engineer, this publica- 
tion has striven during the past decade to 
record the progress of the profession. 
Humbly we hope that in some measure we 
have succeeded. 


= 
| 
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New Data on Roof Anchorage 
and on Fire Mains 


“ANCHORAGE for Factory Roofs” is the 
title of a concise and helpful bulletin (7.13 
just published by Associated Factory 
Mutual Fire Insurance Companies, 184 
High Street, Boston. Principles of de- 
sign, design details, and calculations for 
typical examples are all included. The 
work is based on extensive study by Fac 
tory Mutual and Factory Insurance 
Association engineers of test data and of 
effects of the New England hurricane of 
1938. Single copies of Bulletin 7.13 can 
be had free on request to the publishers 

Another recent Factory Mutual publi 
cation, also available on request, is ‘‘De 
tailed Specifications for Laying Fire 
Mains."’ These specifications are de 
signed to establish a minimum standard 
practice for private fire protective sys 
tems, and should be of value to contrac- 
tors, water works and manufacturing 
plant officials, and others having anything 
to do with installing or letting contracts 
for such systems 


Prof. N. G. Neare’s Column 


Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E 


“GENTLEMEN of the Club, since there 
is no work on Labor Day, Ken Bridge- 
water was able to leave his Dunking 
Bridge, and you can see that he takes no 
offense when I call him a Hybrid Engi- 
neer. Apparently there is no reflection 
on his ancestry. Eliminating this premise 
to avoid embarrassment, can anyone sug- 
gest the reason for the new title?” 

he headstrong, like a mule?” asked 
Joe Kerr. 

‘‘Was he crossed when he was young?”’ 
buzzed Amos Keatow 

“Now you're trying to make it too 
hard,” put in the Professor. ‘‘A hybrid is 
a combination of two species of the same 
genus, often taking its name from a com- 
bination of parts of the common names of 
those species. So a cattalo is half cattle 
and half buffalo; a plumcot is half plum 
and half apricot.”’ 

“IT have it!” said Cal Klater. ‘‘Bridge- 
water is half bridge engineer and half 
water engineer!”’ 

“The species are essentially right,” 
answered the Professor, “‘but the arith- 
metic is atrocious, since HY BRID is 
one-third HYdraulic and _ two-thirds 
BRI Dge.” 

“And that’s just the way my time 
goes,” added Ken. ‘Two-thirds consider- 
ing the structure and traffic going over the 
bridge and one-third making sure that the 
water will go under it. But my Dunking 
Bridge up at Nonesuch Narrows is a 
novel exception, for water must go over 
and through one span. 

“This one span is a draw span that can 
be lowered into the water so that ships go 
over it. There is a lot of water traffic, 
and I figured vehicular traffic would be 
delayed less by drawing the span a short 
distance down than a great distance up, 
as mast heights run about six times the 
drafts, and the water is deep with only a 
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10-ft tide range and negligible currents. 
With an open steel deck, resistance to 
water passing through is not great. The 
railing folds on to the deck automatically. 
““We made our first draw test last Sat- 
urday. At mean tide the span descended 
10 ft at full speed until the lower chord 
contacted the water, then at uniformly de- 
celerated speed for the next 12 ft until the 
deck was awash, then at half speed for 20 
more feet, all in a total time of 60 seconds 
That’s rather close for comfort, as we 
guaranteed a 65-second draw at any tide 
Our final tests will be made at extreme 
tides on the 16th; kibitzers are welcome.”’ 
“You've built something wilder than 
my imagination,”’ concluded Professor 
Neare, ‘‘and I'll be there to see if you’ve 
been pulling my leg. But your account 
has included enough information so that 
we can compute drawing times for ex- 
treme tides. Gentlemen, there’s a prob 
lem, so I'll save the one I had ready.” 


Brief Notes from Here 
and There 


IN CONNECTION with the National De- 
fense Program, the U. S. Civil Service 
Commision has announced an open com- 
petitive examination to secure junior 
engineers for Government service. The 
examinations cover all branches of engi- 
neering except aeronautical, naval archi- 
tecture, and marine engineering. The 
salary of $2,000 a year is subject to a re- 
tirement deduction of 3'/:%. Applica- 
tions must be in the Commission's Wash- 
ington office not later than October 24 if 
received from states east of Colorado, and 
October 28, 1940, if received from Colorado 
and states westward. Applicants must 
have completed a 4-year engineering course 
at a recognized college. They will be 
rated on a written examination consisting 
of general and professional questions. The 
maximuin age limit is 35 years, unless ap- 
plicants are granted veteran preference. 
Full information as to the requirements 
for the examination, and application 
forms, may be obtained from the Secretary 
of the Board of U. S. Civil Service Ex- 
aminers at any first- or second-class post 
office, or from the U. S. Civil Service 
Commission, Washington, D.C. 

“PRACTICALLY every aspect of the weld- 
ing, cutting, and treating processes” will 
be covered in the five-day meeting of the 
American Welding Society which opens 
in Cleveland on October 21. Copies of 
the complete program can be obtained 
from the American Welding Society, 33 
West 39th Street, New York, N.Y. 

“"NATIONAL defense from a highway and 
airport angle’’ will be particularly stressed 
at the Thirteenth National Asphalt Con- 
ference, to be held at Dallas, Tex., during 
the week of December 9, 1940. The 
meeting is sponsored by the Asphalt Insti- 
tute, with the U.S. Public Roads Adminis- 
tration, the State Highway Department of 
Texas, the Highway Research Board of the 
National Research Council, and the Asso- 
ciation of Asphalt Paving Technologists 


cooperating. 
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NEWS OF ENGINEERS 


Personal Items About Society Members 


Haywoop R. FAISON was recen‘ly Pro 
moted to the position of head eng neer in 
charge of the Section of Special Econom, 
Studies for the Board of Engineers fo, 
Rivers and Harbors, U.S. War Depar; 
ment, Washington, D.C. 


Cares D. Curran has resigned as en 
gineer in the office of the Chief of Engi 
neers, U.S. Army, in order to accept the 
position of budget examiner in th office of 
the president of the Bureau of the Budget 
Washington, D.C. 


ALEXANDER M. QUATTLEBAUM is now 
a member of the engineering faculty a 
Clemson College, Clemson, S.C. 


TROXELL O. MASON has received a com 
mission as second lieutenant in the Coas: 
Artillery Corps of the regular army, with 
headquarters at Fort Monroe, Va. 


KENDALL K. Hoyt, who for the pas: 
twelve years has been actively engaged in 
newspaper and publicity work in Washing 
ton, D.C., was recently appointed pub 
licity director of the National Aeronauti 
Association. 


ALLEN A. FuTRAL, formerly in the US 
Engineer Office at Little Rock, Ark., is 
now with the 70th Coast Artillery at Fort 
Screven, Ga. 


Mervin P. HatcHer has been ap 
pointed chief engineer of the Kansas City 
(Mo.) Water Department. He was previ- 
ously associate engineer with the Burns 
and McDonnell Engineering Company, o/ 
Kansas City. 


C. C. ARNOLD, who served as assistant 
engineer on the construction of the Lak: 
Washington pontoon bridge at Seattk 
has been named toll bridge engineer for the 
Washington State Highway Department 
In his new work he will be in charge o! 
both the Lake Washington and Tacoma 
Narrows bridges. 


C. PALANGE, formerly in the U.S 
Engineer Office at Providence, RI, © 
now with the U.S. Public Health Service 
His headquarters are in the Attendants 
Building of the U.S. Marine Hospital « 
Pittsburgh, Pa. 


Watpo E. has accepted an ap 
pointment as hydraulic engineer with the 
U.S. Soil Conservation Service on the floc 
control work of the Department of Agr 
culture and entered upon his new duties © 
Washington, D.C., on August |. Mr 
Smith was formerly connected in a simils: 
capacity with the Muskingum Watershe 
Conservancy District at New Philade! 
phia, Ohio. 


L. M. Buss is now chief engineer 
Brown-Bellow-Columbia, contractors 
the Naval Air Station at Corpus Christi 
Tex. 

Marcet Garsaup, consulting 
of Jersey City, N.J., was recently mac 
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a eet anager of the New Orleans Dock 
Bos 


eDNER BENNETT has accepted a 
n the engineering staff of Robert 


rs - 
Istanbul, Turkey. 
| LARSON is at present employed asa 
pro iut val architect at the Philadelphia 
T in Nav} ard. 
mK O rEBVRE has been appointed vice- 
for president of the Quebec Streams Commis- 
yar sion at Montreal, Canada. Mr. Lefebvre 
was formerly controller of the Provincial 
= Electricity Board of Quebec. 
al 
ng) Averep W. Garnes, until recently es- 
the timating engineer for the George W. Con- 
ce of don Company, of Omaha, Nebr., has been 
iget appointed engineer of Harrison County, 


Iowa, with headquarters at Logan. 


Cart A. CARLSON, captain, Civil En- 


- gineering Corps, U.S. Navy, was placed on 
r , the retired list of navy officers on August 1. 
con Lestie W. Manone has opened an office 
Seast at Des Moines, Iowa, to head the state’s 
with new merit rating system for employees of 
the federal-state governmental units. 
He was formerly assistant professor in the 
past Engineering Extension Service at Iowa 
ed in State College. 
hing Tuomas E. HurrMaNn has been pro- 
an moted from the position of district engi- 
= neer for the Texas State Highway Depart- 
ment at Beaumont, Tex., to that of chief 
US engineer of cdnstruction and design. T. J. 
k., is Key, formerly supervising engineer on 
- Fort the Galveston Causeway, succeeds Mr. 
Huffman as district engineer at Beau- 
mont. 
ap 
City James A. Conwett has resigned as 
previ assistant hydraulic engineer in the Divi- 
Burn sion of Water Resources of the California 
ny, of State Department of Public Works and 
y sailed for the Canal Zone, where he will be 
with the Engineering Department of the 
istan' Panama Canal 
on Léon Rucguol, former director of the 
‘or the Centre Be lgo Luxembourgeois d’Informa- 
as tion de l'Acier, is a recent refugee from 
- a Europe, where he served with the Belgian 
ca Air Force. Mr. Rucquoi hopes to make 
this country his permanent home. His 
present address is The Terraces, Hinsdale, 
e US Mass. 
James L. Epwarps and Lawrence R. 
ervice Hjorth have established a consulting 
dant practice in New York City under the firm 
ital a! name of Edwards and Hjorth. Both were 
previously connected with H. G. Balcom 
as ap : and Associates, which is being dissolved. 
ith the Grorce A. SALLANS, another member of 
e flood the firm, has formed a partnership in 
f Agn 4 New York with Sherman A. Callahan, and 
aties A. J. Witcox has opened offices with A. 
Mr M. Erickson, New York consulting engi- 
simila neer, 
rershet Georce R. Brooks, lieutenant com- 
niladel mander, Civil Engineer Corps, U.S. Navy, 
has been detached from duty in the 11th 
~~" rong Di trict, with headquarters at 
£0, alif., and transferred to the 
Christ ot Naval District, Balboa, C.Z. 
_Roy P. Bishop, former director of the 
nginee a Motor Vehicles Bureau, has been 
al ec tor of public safety for the 


city of | 


ham, N.C, 


DECEASED 


Bowre (M. hydrographic 
and geodetic engineer, U.S. Coast and Geo- 
detic Survey (Retired), Washington, D.C., 
died in that city on August 28, 1940. 
Major Bowie, who was 68, entered the 
service of the U.S. Coast and Geodetic 
Survey in 1895 and was chief of the Divi- 
sion of Geodesy of the Survey from 1909 
until his retirement in 1936. Long active 
in the affairs of the Society, Major Bowie 
had been chairman of the Surveying and 


Bowie 


Mapping Division since its inception and 
did notable work in connection with ef- 
forts to complete the mapping of the 
United States. He was recently ap- 
pointed editor of The Military Engineer. 


CLARKE COPELAND (M. ’19) 
for the past nineteen years an executive of 
the California State Automobile Associ- 
ation, San Francisco, Calif., died on August 
21, 1940. He was 57. Mr. Cottrell’s 
career included service as state highway 
engineer of Nevada from 1918 to 1921 and, 
prior to that time, with the U. S. Bureau of 
Public Roads and the California Division 
of Highways. A leader in highway de- 
velopment in the West, he _ was first 
manager of the Highways Bureau of the 
Automobile Association and later became 
manager of its public relations department 


Epwin Emmett (M. ’'31) since 
1928 district engineer for the American 
Institute of Steel Construction at San 
Francisco, died at Oakland, Calif., on 
July 16, 1940. He was 54. Mr. Emmett 
was assistant engineer for the Missouri 
Valley Bridge and Iron Company from 
1909 to 1913; contracting engineer for the 
Kansas City Structural Steel Company 
from 1913 to 1924; and contracting engi- 
neer for the Moore Dry Dock Company 
from 1924 to 1928. 


GEorRGE BRADLEY GASCOIGNE (M. '20) 
consulting sanitary engineer of Cleveland, 
Ohio, died on August 17, 1940, at the age 
of 55. For the past eighteen years Mr 
Gascoigne maintained a consulting prac- 
tice, specializing in the design, construc- 
tion, and operation of sanitary improve- 
ments. Prior to that he was for ten years 
in the employ of the city of Cleveland, for 
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which he developed a program of sewage 
treatment. 

Tomas Josern Leany (Assoc. M. '13) 
assistant engineer for the Denver (Colo.) 
Municipal Water Board, died on August 8, 
1940. Mr. Leahy, who was 60, suc- 
cumbed on the train en route to Denver 
from Los Angeles, where he had gone for 
his health. He had been on the Water 
Board for many years and, at one time, 
was resident engineer. 


Lone (M. '31) engineer in 
the U.S. Engineer Office at Nashville, 
Tenn., died on July 29, 1940, at the age of 
51. Mr. Long was in the U.S. Engineer 
Office at Nashville, Tenn., from 1913 to 
1917, and was with Allied Engineers, Inc., 
of Birmingham, Ala., from 1919 to 1931 
He then resumed his connection with the 
U.S. Engineer Office. 


Harry S. R. McCurpy (M. ’12) for the 
past thirteen years chief engineer of the 
Philadelphia Suburban Water Company, 
died at his home at Bala-Cynwyd, Pa., on 
August 13, 1940. He was 64. At one 
time Mr. McCurdy was division engineer 
for the New York Board of Water Supply 
engaged on the construction of the Asho- 
kan Reservoir. He had also been with the 
Morgan Engineering Company, of Day- 
ton, Ohio, and had served as construction 
engineer on the building of the Philadel- 
phia subways for Patrick McGovern, Inc 


HERMAN CHRISTOPHER NEuFFER (M. 
30) consulting engineer of Albuquerque, 
N.Mex., died there on August 23, 1940, 
at the age of 49. For the past four years 
Mr. Neuffer was in partnership with W. R. 
Holway, engaged in the design and con- 
struction of hydraulic and hydroelectric 
projects in the Southwest. Before that— 
1919 to 1922 and, again, 1924 to 1936— 
he was with the U.S. Indian Irrigation 
Service, acting as designing engineer on 
Coolidge Dam and numerous other struc- 
tures. 

Joseru ArNo_tp Norcross (M. ’05) 
consulting engineer of New Haven, Conn., 
died suddenly at Dover-Foxcroft, Me., on 
August 19, 1940, at the age of 70. From 
1894 to 19038 Mr. Norcross was engineer 
for Humphreys and Glasgow, of London, 
in charge of the erection of gas works in 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 


many European cities. From the latter 
year until his retirement in 1929 he was 
associated with the New Haven Gas Light 
Company, serving successively as chief en- 
gineer, secretary-treasurer, and vice-presi- 
dent and general manager. 


(M. '17) senior 
engineer of general construction for the 
State of California, Oakland, Calif., died 
on June 22, 1940, at the age of 61. From 
1908 to 1910 Mr. Phillips was bridge 
draftsman for the City of Spokane, Wash 
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In the latter year he established a consult- 
ing practice, which he maintained until 
1936, when he became senior engineer of 
general construction for the State of Cali- 
fornia 


CarRROLL LELAND TINDALL (Assoc. M. 
’30) for the past two years with the Mene 
Grande Oil Company at Barcelona, Vene- 
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zuela, died there on August 5, 1940. He 
was 47. Mr. Tindall had been resident 
engineer for the North Carolina State 
Highway Commission; division engineer 
for the National Commission of Highways 
of Mexico; project engineer for Harris 
County, Texas; and division engineer for 
the Latin American Construction Com- 
pany at San Jose, Costa Rica. 


ALBERT KENDALL WARREN (Assoc. Mf 
’19) chief engineer and general manaver of 
the Los Angeles County Sanitation Djs. 
trict, Los Angeles, Calif., died on August 
28, 1940, at the age of 60. From 19)4 to 
1925 Mr. Warren was senior engineer jp 
the county surveyor’s office, and re 
ceived his appointment to the head of the 
department in 1925. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From August 10 to September 9, 1940, Inclusive 


AppiTIons TO MEMBERSHIP 


Axers, James Byensipe ( M. ‘40), Asst. Chf 
Engr., Southern Ry. System, Box 1808, 
Washington, D.C 

Roperr (M. ‘40), Senior 
Engr. (Civ.), U.S. Bureau of Reclamation, 
U.S. Custom House, Denver, Colo 


Burreer, Weseey Pur (Assoc. M. Engr., 
Tews Lime & Cement Co., 1136 East North 
Ave., Milwaukee, Wis. 


Braunstetn, Leonarp (Jun. '40), Junior Civ 
Engr., U.S. Engr. Office, War Dept., 1014 
Chamber of Commerce Bldg. (Res., 903 Nor 
folk St.), Pittsburgh, Pa 


Broapanurst, Eowarp Margouerre (Jun. ‘40), 
Public Health Engr., Walker-Catoosa Health 
Dept., Court House, La Fayette, Ga 


Brown, Anprew Josern (M. Asst. Struc- 
tural Designer, Dept. of Subways and Super- 
highways, City of Chicago, 20 North Wacker 
Drive (Res., 7632 Colfax Ave.), Chicago, III. 


Capestus, Vrrom (Jun. ‘40), Asst. 
Insp. (Dredging), U.S. Engr. Dept., 1709 
Jackson, Omaha (Res., 607 West 5th St., Fre- 
mont), Nebr 

Crapwick, Jacos (Assoc. M. ‘40), 
Asst. City Engr., City Hall (Res., 1709 Park 
Ave.), Racine, Wis 

Cuampaone, Raten Georce (Assoc. M. ‘40), 
Chf. Engr., The Callanan Road Impvt. Co., 
South Bethlehem (Res., 301 Lucas Ave., 
Kingston), N.Y 


Donato McKay (Jun. '40), Asst. 
Eng. Aide, U.S. Army Engrs., 4074 North 
Court Ave., Portland, Ore. 


Roperrtr (M. ‘40), Business 
Mar., State Highway Dept., State Office Bldg., 
Hartford (Res., 438 Broad St., Windsor), 
Conn, 


Coperty, Carrot H. (Assoc. M. '40), 1441 
Welton, Denver, Colo 


Cotum, Roserr Monroe (Jun. Care, 
Frederic R. Harris, Inc., 27 William St., New 
York, N.Y 

Davey, Georrrey Innes (Assoc. M. '40), Cons. 
Engr., Haskins, Davey & A. G. Gutteridge, 60 
Hunter St., Sydney, Australia. 


Avoustine Leo (Assoc. M. '40), De 
signer, Dept. of Structures, Erie R.R., 738 
Midland Bidg., Cleveland (Res., 124-03 Cedar 
Rd., Cleveland Heights), Ohio. 


ELKIND, Benysamin (M. ‘40), Chf. Draftsman, 
Erie R.R. Co., Room 739 Midland Bidg. (Res., 
2040 East 96th St.), Cleveland, Ohio. 


Donato Sacer (Assoc. M. *40), Civ 
Engr., T.P.M.P.R.R. of New Orleans, 1354 
Annunciation (Res., 1328 Jackson Ave.), New 
Orleans, La 

Evi, Benysamin Henry (Assoc. M. '40), Chf 
Mech. Engr., W. H. Gahagan, Inc., 147 Rem- 
sen St., Brooklyn (Res., 112-06 Two hundred 
and second St., St. Albans), N.Y. 

Evans, Cuarites Anprew (Jun. '40), Junior San 
Engr., TVA, Commercial Bank Bidg., Paris, 
Tenn 

Fenner, Lewis (Assoc. M. "40), County 
Highway Engr., Manitowoc County Highway 
Dept., Court House (Res., 632 North 5th St.), 
Manitowoc, Wis 

FLANAGAN, Jerr E. (Assoc. M. '40), Asst. Hydr 
Engr., Bureau of Agri. Economics, U.S. Dept 
of Agriculture, Box 1105, Albuquerque, N. Mex 


FLANAGAN, WILLIAM Epwarp (Affiliate "40), 
Parkside Hotel, Washington, D.C 


FLANDERS, Donatp Lee (Jun.’*40), With Mag- 
nolia Petroleum Co., Box 600, Dallas, Tex. 
om 5515 Crestwood Drive, Kansas City, 
Mo.) 


GrRennan, (Assoc. M. 
Care, Co., 31 Union 
Sq., New York, 


Grime, Epwin Morrece (M. '40), Engr., Water 
Service, N.P. Ry., Room 1200 N. P. Bidg., St. 
Paul, Minn. 

Gross, Seymour (Jun. '40), Estimator and Engr., 
Donley Bros., Inc., 39 George St., Boston (Res 
90 Grovers Ave., Winthrop), Mass 


Hatvorson, Stourp (Jun. *40), Senior Drafts- 
man, U.S. Engrs., 628 Pittock Block, Portland, 
Ore 

Harrinoton, Purr (M. '40), Commr. of Sub- 
ways and Superhighways, City of Chicago, 
20 North Wacker Drive, Chicago, III. 


Hoitcompe, Henry (M. °40), Lt. Col., 
Corps of Engrs., U.S. Army, Fort Belvoir, Va. 

Hottwee, Races (Assoc. M. '40), Junior Civ. 
Engr., State Div. of Highways, 122 West 
Main St., Babylon (Res., 160-09 Sanford Ave., 
Flushing), N.Y. 

Horan, Frank (M. °40), Prof., Civ 
Engr., Univ. of Notre Dame, Notre Dame 
(Res., 914 Diamond Ave., South Bend), Ind. 


Henry (Jun. 40), Ist Lt., C.E., 
U.S. Army, 17th Engrs., Fort Benning, Ga. 
Jeurnex, Orto Kopp (M. ‘40), Traffic Engr., 

Chicago Park Dist., Administration Bldg., 

Burnham Park (Res., 5341 South California 
Ave.), Chicago, Il. 

Kercnum, Verne Lee (M. ‘40), Cons. Engr., 
3144 North East 43d Ave., Portland, Ore. 


Leace, Oster (Assoc. M.'40), Engr., 
Box 802, Coleman, Tex. 

McCrackin, Tuomas Hunter, Jr. (Jun. °40), 
Testing Asst., Univ. of Illinois, Talbot Labora- 
tory, Urbana (Res., 624 East Green, Cham- 
paign), Ill 

Mavuet, Epwarp (Jun. "40), 4521 North Spauld- 
ing Ave., Chicago, III. 

Mriwer, LeRoy Monroe, Sr. (Assoc. M. '40), 
Insp., U.S. Engrs., Box 97, Memphis, Tenn. 
Nevitte, James Liste (Assoc. M. ‘40), Civ 

Engr., Paulette & Wilson, Salina, Kans 


| | 
TOTAL MEMBERSHIP AS OF | 
SEPTEMBER 9, 1940 | 
Members a 5,678 | 
Associate Members 6,550 | 
Corporate Members 12,228 | 

| Honorary Members 31 | 
Juniors 4,233 | 
Affiliates 72 | 


Ocvirk, Frep (Jun. '40), Draftsman 
and Detailer, International Conveyor & Washer 
Corp., 640 East Fort St. (Res., 10104 Puritan 
Ave.), Detroit, Mich 


PATTERSON, Dee Aven (Jun. '40), With Burns 
& McDonnell Eng. Co., 107 West Linwood 
Kansas City, Mo. (Res., 2445 East Magnolia 
Knoxville, Tenn.) 


Perez, Jesus Perez (Jun. "39), Civ. Ener 
National Irrig. Comm., Balderas 94 (Res 
Michoacan 81-11), Mexico, D.F., Mexico 


Pope, Ropert Jonn (Jun. "40), Eng. Aide, War 
Dept., 628 Pittock Block, Portland (Res., Park 
Place), Ore 


Rapitey, Harmon Monroe (Assoc. M. ‘4 
Project Engr., Federal Works Agency, Public 
Buildings Administration, Procurement Bld, 
(Res., 1609 Thirty-first St., N.W.), Washing 
ton, D.C. 


Serr, Emanvet (Jun. '40), 189 South Sth St 
Brooklyn, N.Y. 


Smernerp, Ricwarp Buriter Hooke (Assoc 
M. °40), Asst. Civ. Engr., U.S. Engr. Office 
Box 97, Memphis, Tenn. 


Suermer, Cart Lovurs (Jun. '40), Engr, Lock 
heed Aircraft Corp., Burbank (Res., 10! North 
Hill St., Pasadena), Calif. 


Srupson, Kennera (Assoc. M. ‘40), 10138 
Pescadero, South Gate, Calif. 


Sitzter, Joun Bocer (Assoc. M. ‘40), Prin 
Asst. Engr., Dept. of Public Works, City Hal! 
(Res., 211 Springdale Ave.), Peoria, Ill. 


Spears, Ratepn Westry (Jun. '40), Insp. (Geo 
Constr.), U.S. Engrs., Kansas City Dist 
Kanopolis Dam, Ellsworth, Kans 


STUBBLEFIELD, WitttAM MAxwett (Jun. ‘4 
Care, Pacific Gas & Elec. Co., 1125 Spruce St 
Berkeley, Calif. 


Srurces, Frank Cares (Assoc. M. '40), Gen 
Mgr., Pennsylvania Drilling Co., 1205 Char 
tiers Ave., Pittsburgh (Res., Baptist Rd., R.D 
1, Library), Pa 


THomasson, Horace Gorpon, Jr. (Jun. ‘40 
Asst. Hydr. Engr., U.S. Geological Survey 
Room 6, Post Office Bidg., Fort Smith, Ark 

WaLtace, James (Assoc. M. '40), Dist 
Maintenance Engr., State Road Comm., 2224 
Fifth Ave (Res., 2761 First Ave.), Huntington 
W.Va. 

WENGER, FRANK Epwarp (Assoc. M. ‘# 
Office Engr., Russell & Axon, 4903 Delmar 
Bivd., St. Louis, Mo. 


Wrepveman, Atsert Freo (Jun. ‘40), Asst 


Traffic Engr., State Div. of Highways, 410 

Centennial Bidg., Springfield, I! 
Woop, Garpner Kennetu (Assoc. M 
45 


Associate Engr., U.S. Geological Survey 
Post Office Bldg., Boston (Res., 151 Masos 
Terrace, Brookline), Mass. 


Woop, Rosert Leo (Assoc. M. ‘40), Project 
Engr., State Highway Comm. Bor 
Vincennes, Ind. 

Woorntser, Roy (Jun 
Engr., Fish and Wildlife Service 
Mich 


'40), Asst. Civ 
Germfask 


Younc, Francis Dewey (Assoc. M. ‘4 
— Mer. (Pipe Div.), Johns Manville - 


Corp., 1530 Builders Exchange Bidx 

14603 Milverton Rd.), Cleveland, Obie 
ZALKIND, Georce Osste (Assoc. M. 1230 
Grand Concourse, New York, N.Y 


az. 
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VieMBERSHIP TRANSFERS 


Jomn BILLInes 


(Assoc. M. 
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Nurrer, Bew Eart (Jun. Assoc. M. ‘40), 
Engr., Concrete Products Div., Graham 
"31; Brothers, Inc., 3425 Fowler St. (Res., 736 


Prin. Engr., U.S. Engr. Office, Citizen's Parkman Ave.), Los Angeles, Calif. 
1111 West Sears 


Bank Bidg. (Res., 
emson, Tex. 


New York, N.Y. 


esar Socorro (Jun. 


40), Res. Engr., 


114 Liberty St., New York, N.Y. 


Kenneta ALLEN (Jun. 
ner., S. A. Healy Co., ! 
, Concord Ave.), White Plains, N.Y. 


Herpert (Jun. '30; Assoc. Scumitt, WALTER Freperick (Jun. ‘30; Assoc 


Ovanper, Cart (Jun. "33; Assoc. M. '40), 
Asst. Civ. Engr., Fish & Wildlife Service, 


LopertT WILLIAM (Jun. ‘29; Assoc. M. Kenmore, N. Dak. 
40). Asst. Prof., Civ. Eng., Columbia 


Reickert, Freperick Artuur (Jun. Assoc 
*40), Designer, Hazelet & Erdal, 53 West 


'27; Assoc. M. Jackson’ Bivd. (Res., 1430 North Dearborn 
Frederick Snare arkway), Chicago, Ill. 
98: A _™M. Ripprck, THomas Moore (Jun. "32; Assoc. M 


14 Fisher Lane 


*40), Cons. Engr. and Chemist, 369 East 149th 
St., New York, N.Y. 


M. '40), Insp., Middle Dept. Rating Assn., 


= St. Sub. Div., 401 Walnut St., Philadelphia (Res., 
Sant, 100 Harding Ave., Hatboro), Pa. 
cester \lass 

HAA warp Taompson (Jun. "33; Assoc. M. Snow, Epwin James (Jun. ‘31; Assoc. M. '40), 
rr ‘ice-Pres. and Gen. Mgr., Williams Junior Engr., U.S. Engr. Office, Clock Tower 
Brothers & Haas, Inc., 1104 Merchants Ex- Bidg., Rock Island, Ill. 


-hange Bldg., San Francisco, Calif. 


Harcs, GranaM McFIe, Jr. (Jun. 


Sover-Lorez, Ernesto Awnrtronro (Jun. ‘34; 
Assoc. M. ‘40), Asst. Engr., U.S. Engr. Office, 


\; 40). Sam. Engr., Public Health Dept., 202 Arsenal, San Juan, Puerto Rico. 

City Hall Annex, Dallas, Tex. Wacner, Ricwarp Cart (Jun. "29; Assoc. M. 
MeN al Dx »NALD Hamurn (Assoc. M. '29; M. '40), Engr, State Highway Comm., State 
" "$0), Deputy Gen. Mgr., HOLC, Home Owners House Annex, Indianapolis (Res., 132 West 


{| Loan ( ‘orp Bidg., Washington, D.C. 


Fordice St., Lebanon), Ind. 


Keira Keeney (Jun. "35; Assoc. M. 
*40), Asst. Civ. Engr., Board of Water Supp! 
(Res., 3122 Huelani Drive), Honolulu, Hawaii. 

Warrenmeap, Stancey (Jun. Assoc. 
M. °‘40), Engr., State Planning Board, 441 
Public Works Bldg. (Res., 370 Thirty-Sixth 
St.), Sacramento, Calif. 

Locan Howarp "30; Assoc. M. 
"40), Associate Engr. (Civ.), U.S. Engr. Office, 
1709 Jackson, Omaha, Nebr. 


REINSTATEMENTS 


BLASCHKE, THropore Oscar, Assoc. M., re- 
instated Sept. 6, 1940 


Fycer, CARLETON Assoc. M., reinstated 
Sept. 3, 1940. 


Lyons, THeopore, Assoc. M., rein 
stated Sept. 7, 1940. 


Sasso, Maurice, M., reinstated Sept. 3, 1940. 


RESIGNATIONS 


Hut, Georce Assoc. M., resigned 
Sept. 5, 1940. 


ALpuevus Fincn, Assoc. M., resigned 
Aug. 19, 1940, 


Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 
October 1, 1940 


NuMBER 10 


The Constitution provides that the Board of Direction shall elect or 


upon the opinions of those who know the applicant personally as 


reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 


depend largely upon the 
membership for information. 
Every member is urged, 
therefore, to scan carefully 
the list of candidates pub- 
lished each month in Crvit 
ENGINEERING and to furnish 
the Board with data which 
may aid in determining the 
eligibility of any applicant. 
It is especially urged that 
a definite recommendation as 
to the proper grading be 
gwen in each case, inasmuch 
as the grading must be based 


ALLNER, Frepertck Apets (Assoc. M.), Balti- 
more, Md Age 58) (Claims RCA 2.1 RCM 


Grape 


Member 


Associate 
Member 


Junior 


Affiliate 


* In the following list RCA (responsible charge— Associate Member standard) denotes 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


General REQUIREMENT Ace ACTIVE 


PRACTICE 


Qualified to design as well as 


to direct important work 35 years 12 years 
Qualified to direct work 27 years 8 years 
Qualified for sub-professional 20 years 4 years 


work 


Qualified by scientific acquire- 
ments or practical experience 35 years 12 years 
to cooperate with engineers 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


RESPONSIBLE 

Cuanes or Communications relating 
to applicants are considered 
strictly confidential. 


are The Board of Direction 
RCA* will not consider the appli- 

cations herein contained from 

residents of North America 
5 years until the expiration of 30 
RCM* days, and from non-residents 
of North America until the 


years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days trom 


charge-—-Member standard) denotes years of responsible charge of IMPORTANT work, 


i. e., work of considerable magnitude or considerable complexity. 


APPLYING FOR MEMBER 


Jun. Engr., Asst. Engr., and (since Sept. 1939) 
Associate Engr. 


BRINCKMAN, Leacn, Berkeley, Calif: 
(Age 39) (Claims RCA 7.5 RCM 5.6) Sept- 


30.8) Nov. 1909 to date with Pennsylvania Cali 

& Power Co., Holtwood, Pa., as Asst. 
cin (since March 1935) Chf. Bidg. Inspector. 

~upt.. Safe Harbor Water Power Corporation, Browne, Grimore (Assoc. M.), Marion 

Baltimore, Md. Ohio. , (Age 47) (Claims RC 16.1 D 8.6) Feb. 
a 1932 to date Cons. Engr., later Chf. Engr. 
sail, ERNEST BENJAMIN, Albuquerque, N.Mex. and Head of firm, Floyd G. Browne & Asso- 

14.0) June 1923 to ciates, Cons. Engrs. 

“ay iv une 1935 4 

1936 date with ow BUCHANAN, SPENCER JENNINGS (Assoc. M.), 

Dept., a Project Engr., Asst. Dist. Engr., Vicksburg, Miss. (Age 37) (Claims RCA 2.5 

st. 93% 939 and Dec. 

Dist Engr., Constr Engr., and (since Feb. RCM 8.8) June 1933 to Aug. 1939 a 


1939) Engr., Plans and Surveys. 


1939 to date with U.S. Waterways Experiment 
Station as Soil Engr., Associate Engr., Baer. 


BAILey SAMUEI Mayor (Assoc. M.), Louisville, and (since Dec 1939) Soils Engr., Chf Cc 
Ky \ge 46) (Claims RC 19.2 D 7.9) Sept. Soils Div., in the interim Cons Engr., Vicks- 
19 0 to date with U.S. Engr Office as Asst, burg (Miss.) Bridge Co. 

Me soctate Engr., Engr, and (since Carican, Everett, Liberty, Ky. 
to Dist. Peer or =Emer., Prin. Civ. Asst. (Age 62) (Claims RCA 13.0 RCM 4.0) 19 
as to 1932 and 1937 to date with Kentucky 

Bat Tom State Highway Dept., as Supervisor of Main- 
‘Chain N.Y. (Age 37) tenance, Div. 6, Danville, and (since 
date tructor in Civ. E 5.7) Sept. 1982 to 1937) Inspector of Constr., 6th Road Dist.; 
New , iv. Eng., Coll. of City of in the interim Senior Foreman of Constr., 

U.S. Forest Service, Morehead, Ky.; Project 

— LVI = Srerry Soe M.), Estes Officer, CWA, Casey County (Ky.). 

‘ty bow Age 35) (Claims RCA 5.3 RCM Davis, Francts Marton (Assoc. M.), Paris, 
dete « 133 3 to Aug. 1934 and Jan. 1936 to Tex. (Age 36) (Claims RCA 2.6 RCM 9.4) 


Bureau of Reclamation as Feb. 1929 to date with Texas State Highway 


the date of this list. 


Dept., as Asst. Res. Engr., Res. Engr., and 
(since April 1932) Asst. Dist. Engr. 

Emerson, Cuerry Locan, Atlanta, Ga. (Age 52) 
(Claims RCA 7.0 RCM 16.0) 1919 to date 
with Robert & Co., Inc., as Power Engr., 
Chf. Engr., and Vice-Pres. 

FANNING, Sroxes, Cleveland, Ohio. 
(Age 55) (Claims RCA 9.1 RCM 24.4) March 
1913 to date with Erie R.R. Co., as Res. 
Engr., Estimating Engr., Chf. Draftsman, 
Asst. to Chf. Engr., Office Engr., Prin. Asst. 
ho , Asst. Chf. Engr., and (since June 1929) 
Engr. 

Hickox, Greorce (Assoc. M.), Norri 
Tenn. (Age 37) (Claims RCA 4.0 RCM 6. 7} 
March 1935 to date Senior Hydr. Engr., TVA, 
Knoxville, Tenn., in charge of hydraulic 
laboratory. 

Horton, Josern, Jr., Providence, R.1. 
(Age 43) (Claims RCA 1.4 RCM 146.3) April 
1933 to date Supt. of Water Dept., City of 
Providence, R.I. 

MILINOwSKI, ARTHUR Srecrriep, St. Paul, Minn. 
(Age 57) (Claims RCM 32.5) June 1920 to 
date member of firm, Druar and Milinowski, 
Cons. Engrs. 


Pyie, Ira LAwrence, Richmond, Va. (Age 63) 
(Claims RC 36.5 D 25.5) June 1902 to date 
with Chesapeake & Ohio Ry. Co., as Levelman, 
Transitman, Res. Engr., Asst. Engr., Drafts- 
man, Asst. Engr. of Constr., Asst. Chf. Engr., 
and (since Sept. 1939) Chf. Engr. 
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SCALES, RICHARD MiLLs Houston Tex 
(Age 37) (Claims RCA 4.4 RCM 6.9) March 
1925 to date with Eng. Dept., City of Houston 
as Student Jun. Draftsman, Jun. Draftsman 
Senior Draftsman Designing Draftsman 
Asst. Engr., and (since Dec. 1938) Asst. City 
Engr.; also, 1934 to date in private practice 


SCHILLING, Kart Browne, Sardis, Miss. (Age 
44) (Claims RCA 1.4 RCM 18.1) Nov. 1918 
to Jan. 1931 and June 1932 to date with Corps 
of Engrs., War Dept., U.S. Army, as 2d Lieut 
Ist Lieut. and since Nov. 1034 Capt., since 
July 1940 acting as Dist. Engr., U.S. Engr 
Office, Vicksburg 

Vincent Duluth, Minn 
(Age 57) (Claims RCA 11.7 RCM 14.9) Oct 
1930 to date Senior Civ. Engr, U.S. Engr 
Office, in charge of Eng. Sec 

Suttivan, Henry Josersn, Washington, D.C 
(Age 47) (Claims RCA 7.6 RCM 9.2) Oct 
1933 to date Examiner, Sec. Chf., Asst. Direc 
tor of Eng., Associate Director of Power, and 
Asst. to Director of Eng... PWA 

Tevesxo, Anton, Chicago, Ill. (Age 37) (Claims 
RCA 3.0 RCM 8.0) 1932 to date with Roberts 
& Schaefer Co., Cons. Engrs., as Designing 
Consultant, Constr. Supt., and (since May 
1934) Mgr., Structural Dept 

Vincent, Georce Syvivester (Assoc. M.), Ft 
Worth, Tex (Age 44) (Claims RCA 8.5 
RCM 10.1) July 1930 to date with U.S 
Bureau of Public Roads (PRA) as Highway 
Bridge Engr 

Waa, Cart Merritt, Springfield, Ill. (Age 43) 
(Claims RCA 2.6 RCM 17.3) 1920 to date 
with Illinois Div. of Highways as Jun. High 
way Engr., Dist. Office Engr., Dist. Constr 
Engr., Supt. of Day Labor Constr., and 
(since 1933) Gen. Iuspector, Bureau of Constr 


Yorkman, Nicworas Frep, Cadillac, Mich 
(Age 46) (Claims RCA 8.8 RCM 7.1) April 
1919 to Jan. 1022 and Jan. 1934 to date with 
Michigan State Highway Dept., as Instru 
mentman, Project Engr., and (since Feb. 1935) 
Asst. Dist. Engr. (in charge of maintenance) 


APPLYING FOR ASSOCIATE 


Barro, Watpo, Waco, Tex. (Age 37) 
(Claims RCA 8.1 RCM 3.8) Nov. 1935 to 
date with SCS, Hydrologic Div., as Associate 
Agri. Engr., and (since Nov. 1936) Hydr. Engr 


Barrows, Wi_sur (Junior), Fountain 
City, Tenn (Age 32) (Claims RCA 5.6) 
Nov. 1936 to date with TVA, Knoxville, Tena 
as Asst. Structural Engr., and (since Aug. 1937) 
Associate Structural Engr previously Hydr 
Designer, Harza Eng. Co., Columbus, Nebr 


Bover, Marion Cutrrorp (Junior), Silver Spring 
Md. (Age 32) (Claims RCA 5.3 RCM 3.0) 
July 1928 to date with U.S. Geological Sur 
vey as Jun. Hydr. Engr., Asst. Hydr. Engr 
and (since Dec. 1936) Associate Hydr. Engr 
being Prin. Asst. to Chf. of Reports Sec 


Brooks, Rosert BuemKer, Je. (Junior), Uni 
versity City, Mo. (Age 27) (Claims RCA 5.3) 
Oct. 1937 to date with Shell Oil Co., Inc., on 
cadastral engineering; previously Asst. Engr 
with Robert B. Brooks, Cons. Engr., St. Louis, 
Mo 

Burks, Dargnatt, Arlington, Va. (Age 34) 
(Claims RCA 7.6 RCM 4.0) March 1931 to 
date with U.S. Forest Service, as Asst. Engr., 
Region 7, Associate Engr, Region 8, and 
(since Aug. 1935) Asst. to Regional Engr., 
Region 7. 

Carison, Harry (Junior), St. Paul, Minn 
(Age 32) (Claims RCA 3.6) May 1934 to date 
with U.S. Engr. Office, St. Paul, Minn., as 
Inspector of Construction Materials, Senior 
Eng. Aide, Asst. Engr., and (since Jan. 1940) 
Associate Engr 

Carter, Georoe Ricumonp (Junior), Edwards 
ville, Il. (Age 32) (Claims RCA 5.0) July 1935 
to date with Soil Conservation Service as 
Pacilitating Technician (Oct. 1939 to July 
1940) and remainder of time Camp Engr. 


Cupworts, Georce (Junior), Denver, 
Colo. (Age 33) (Claims RCA 2.5) March 1937 
to date Structural Engr., with Western Port 
land Cement Assn., Silver-Roberts Iron Wks 
Shankland, Ristine & Co., and (since March 
1939) Colorado Bidrs. and Supply Co.; pre 
viously Bridge Draftsman, Denver & Rio 
Grande Western R.R. Co 

Dewnnts, RicHarp (Junior), Los Angeles, 
Calif. (Age 32) (Claims RCA 1.6) March to 
Sept. 1939 Draftsman, and April 1940 to date 
Designer, Southern California Edison Co 
Ltd.; previously with Stone and Webster 
En Corporation, as Inspector, Draftsman, 
and Engr. of Research; with ‘U.S. Engr. Office, 
Frank L. Howard Eng. Co., and The Metro 
politan Water Dist. of So. Calif 

Dipen, Ciement (Junior), Washington, 
D.C. (Age 32) (Claims RCA 5.1) Sept. 1938 
to date Engr. and Aast. Supt, Penker Constr 
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Co., Cincinnati, Ohio; previously Supt. of 
Constr., F. H. Martell Co.; Engr. and Asst 
Supt., John W. Cowper Co., Buffalo, N.Y. 


Eaton, Ricwarp Orvitte, Washington, D.C 
(Age 33) (Claims RCA 2.1) June 1939 to date 
with U.S. Beach Erosion Board as Associate 
Engr. (Civil), and Engr. (Civil); previously 
with U.S. Engr. Dept., as Surveyman, In- 
spector, Senior Eng. Aide, Chf. Eng. Aide, and 
Associate Civil Engr. 

FRANK, Joun Evcven, Ft. Thomas, Ky. (Age 44) 
(Claims RCA 12.9) Aug. 1926 to date with 
U.S. Engr. Office, as Surveyman, Asst. Civ. 
Engr., and (since June 1939) Associate Civ 
Engr 

FRANZEN, Enwin CHALMeEr (Junior), Tulsa, Okla. 
(Age 32) (Claims RCA 6.1) July 1931 to Sept 
1936 and July 1939 to date with U.S. Engr 
Office as Jun. Engr., Asst. Engr., and (since 
July 1939) Associate Engr. being Asst. to 
Head of Design Sec.; in the interim Associate 
Engr., Office, Chf. of Engrs., War Dept., Wash- 
ington, D.C 

Gurrt, Howarp Merritt, Ames, lowa. (Age 32) 
(Claims RCA 8.0) March 1940 to date Instruc- 
tor and graduate student, lowa State Coll.; 
previously Engr., Iowa State Conservation 

Comm.; Asst. Director and Engr., lowa ECW. 


Gover, Jesse, Cleveland Heights, Ohio. (Age 
55) (Claims RCA 9.0) Nov. 1927 to Jan. 1929 
Draftsman, and Feb. 1929 to date Designer, 
Office of Engr. of Structures, Erie R.R. Co, 
Cleveland, Ohio. 

Harey, Georce Maven, Salt Lake City, Utah 
(Age 50) (Claims RCM 21.5) Jan. 1935 to date 
County Surveyor and Engr., Salt Lake County, 
Utah. 

HickmMaAN, CLAReNnce (Junior), Detroit, 
Mich. (Age 32) (Claims RCA 4.8 RCM 2.4) 
July 1934 to April 1935 Inspector and May 
1940 to date Jun. Engr., U.S. Engr. Office; 
in the interim Jun. Engr., U.S. Lake Survey. 


Horwars, Taeovore Josern (Junior), Newark, 
N. (Age 32) (Claims RCA 2.1) Jan. to Aug. 
1937 and Oct. 1937 to date Constr. Engr., 
M. W. Kellogg Co., New York City; pre. 
viously Technical Foreman, Dept. of Agri- 
culture (Conservation work), Trenton, N.J. 


Jeans, Rosert Ler, Watts Bar Dam, Tenn 
(Age 30) (Claims RCA 3.0) March 1936 to date 
with TVA as Jun. Civ. Engr., and (since Aug 
1937) Administrative Asst. to Constr Supt.: 
previously Engr., National Park Service; 
previously with W. E. Callahan Constr. Co. 


Jounston, James Epwarp, Lincoln, Nebr 
(Age 33) (Claims RC 2.7 D 0.3) Jume 1925 to 
Jan. 1927, Feb. 1927 to Jan. 1933, June 1933 to 
Sept. 1939 and June 1940 to date with Ne- 
braska Dept. of Roads and Irrigation as Chain- 
man, Rodman, Instrumentman, Jun. Project 
Engr., Eng. Draftsman, and (since June 1940) 
Traffic Office Engr., Div. of Traffic Eng 

Kane, Frank, Knoxville, Tenn. (Age 34) (Claims 
RC 5.5) March 1936 to date with TVA as 
Recorder, Computer, Instrumentman, and 
(since Sept. 1937) Chf. of Party. 

Koomos, Georcs Lovuts (Junior), Vicksburg, 

Miss. (Age 32) (Claims RCA 2.0) Feb. 1937 

to date with U.S. Engr. Office, as Jun. Eng 

Aide, Asst. Eng. Aide, Draftsman, and (since 

Sept. 1939) Jun. Engr.; previously Rodman, 

Mississippi State Highway Dept., Hattiesburg, 

Miss. 

ARKIN, Kennera Hoyt (Junior), Kansas City, 

Mo. (Age 32) (Claims RCA 2.0) Nov. 19 

to date Structural Designer, Burns & Mc- 

Donnell Eng. Co.; previously Detailer and 

Designer and (7 months) Constr. Engr., 

Jones-Hettelsater Constr. Co., Kansas City, 

Mo 

Lyster, Lours Everert, Cedar City, Utah. 
(Age 28) (Claims RC 6.0 D 3.1) Oct. 1935 to 
date with U.S. Dept. of Agriculture, SCS, as 
Asst. Agri. Engr., and (since Oct. 1939) Asso- 
ciate Agri. Engr. 

McCatn, Joun Irvine, Jr. (Junior), Baton 
Rouge, La (Age 32) (Claims RCA 3.3) 
March 1940 to date Civ. Engr., with W. Horace 
Williams, being Engr. on work for Standard Oil 
Co.; previously Bridge Draftsman, Louisiana 
Highway Comm.; Res. Engr., Billingsley 
Eng. Co., New Orleans, La.; Plant Civ. Engr., 
Bethlehem Steel Corporation, Shipbuilding 
Div., San Francisco, Calif.; Asst. Field Engr., 
American Bridge Co., Ambridge, Pa. 

Miner, Caartes Joun (Junior), San Francisco, 
Calif. (Age 32) (Claims RCA 3.0) July 1929 
to date Engr. and Estimator, Clinton Constr. 
Co. of California, Gen. Contrs. 

Morton, CHartes Moreneap (Junior), Austin, 
Tex. (Age 32) (Claims RCA 2.9 RCM 4.3) 
June 1937 to date Constr. Engr. and Estimator, 
J. M. Odom, Gen. Contr.; previously Constr 
Engr., Brown & Root, Inc., Austin, Tex.; 
Chf. of Party and Office Engr., RA 

Nowen, Jerry Arren (Junior), Aberdeen Prov- 
ing Ground, Md. (Age 27) (Claims RCA 2.8 


RCM 1.3) July 1940 to date Ist Lieut Ord 

nance Dept. Reserve, Engr. Diy 

Sec., U.S. Army; reviously City 

Supt. of Public Works, City of Semino A 

as Supervisin, = 
st. 3, Area Engr., and Chf. 


Norse, Joun Hronyecz, Chicago, Il Age 38 
(Claims RC 2.0 D 3.5) March 1923 ; M 
1924, July 1927 to Sept. 1933, summer 
and Feb. 1937 to date with Crane 
Tracer, Draftsman, Estimator, and (sin Reb. 
1937) im Hydraulics and Sanitary R. search 
Laboratory as Hydr. Research Engr 


OLANDER, Harvey Cuester (Junior), Denver 
Colo. (Age 32) (Claims RCA 3.0 RCM 1.8) 
Nov 1933 to date with U. S. Bureau of Recla 
mation, as Jun. Engr., Associate Engr and 
(since Dec. 1939) Engr. 


Epwarp, Jr., Richmond Va 
(Age 34) (Claims RCA 3.5 RCM 46 April 
to June 1934 and Feb. 1935 to date with Na 
tional Park Service as Eng. Foreman Project 
Mgr., Asst. San. Engr., and (since July 1936 
Associate San. Engr., Region 1. 5 


PATTERSON, Donatp MacKartvy (Junior), Bi 
mira, N.Y. (Age 32) (Claims RCA 6.7 July 
1935 to Dec. 1937 and June 1940 to date 
Senior Eng. Foreman, National Park Service 
U.S. Dept. of Interior; in the interim Res 
Engr. and Asst. Constr. Supt., George M 
Brewster & Son Constr. Co., and Special 
Engr. Agts Div. of Investigations, PWA 

PICKERING, Cleveland, Ohio 
(Age 34) (Claims RCA 2.8 RCM 2.1) April 
1937 to date Drainage Products Engr. Re 
ublic Steel Corporation; previously Asst 

lant Engr., American Cyanamid Co., Brew 


ster, Fla.; Instrumentman and Draftsman 
Eng. Dept., Lakeland, Fla. 
Ping, Lynn Witson, Diablo, C.Z. (Age 30) 


(Claims RCA 2.1) April 1940 to date Asst 
Engr., Special Eng. Div., The Panama Cana! 
Balboa, C.Z.; March 1934 to April 1935 and 
Nov. 1935 to Dec. 1939 Senior Draftsman, Jun 
Engr., and Asst. Engr., U.S. Engr. Dept. 


Poote, Artaur Epwarp, Rockville Centre 
N.Y. (Age 27) (Claims RCA 18 RCM 20 
April 1940 to date Engr., Hallen Welding Sery 
ice, Inc., Long Island City, N.Y.; previously 
with Madigan-Hyland, Cons. Engrs., New York 
City, successively as Transitman, Jun. De 
signer, Draftsman, etc., Welding, Steel, aod 
Cable Inspector, and on general engineering 


Frevertck Morrts, New York City 
(Age 43) (Claims RCA 10.2 RCM 1.5) Jan 
1937 to date Asst. Engr. (Design), Dept. of 
Public Works; previously with Dept. of Plant 
and Structures, and Triborough Bridge Author 
ity as Structural Steel Draftsman, Grade 4 


Extas, New York City Age 4 
(Claims RCM 13.0) 1927 to 1928 and 1930 to 
date Inspecting Engr., Hildreth & Co.; in the 
interim Engr. with Elwyn E. Seelye, Engr 

Su.vertr, Mac, Diablo Heights, C. Z Age 
30) (Claims RCA 6.3 RCM 2.4) 1940 to date 
Associate Engr., Panama Canal previously 
Engr. and Estimator, Columbia Constr. Co 
Oakland, Calif.; Engr., Consolidated Bidrs 
Inc., Mason City, Wash.; with Ben C. Ger 
wick, Inc., Gen. Contr., San Francisco 


Scater, James Price, Lincoln, Nebr. (Age 35 
(Claims RCA 5.3) At present Asst. San. Engr 
U.S. Dept. of Agriculture; 1938 to June 1940 
student; previously Director of Sanitation and 
Malaria Control for State of Arkansas 


Smatt, Rotanp Rosert (Junior), Brooklys, 
N.Y. (Age 27) (Claims RCA 4.1) Feb. 1936 
to April 1937 and Sept. 1939 to date Engr 
P. T. Cox Constr. Co., New York City; in the 
interim Engr., Farub Foundation Corpors 
tion, Jun. Engr., Federal Power Comm. US 
Civil Service, and Engr. with Arthur Gallow 
Inc., all of New York City. 


Smira, Marvin Scnaps, Gatun, C. Z Age 
35) (Claims RC 7.7 D 1.2) Nov. 1939 to 
Engr., The Panama Canal, pre 


date Asst : 
viously Draftsman, Port of New York Author 
ity, New York City; Project Engr., Middlesex 
County CWA and ERA. 
Samira, Ecmer, New p, N.Y (Age 
41) (Claims RCA 10.9) Sept. ye) 
urlot 


(except May 1932 to May 19 OR 


Engr., Constr. Dept., Baltimore & Obto 
Co. 

Srevens, Witttam Ronatp, St. Louis 
(Age 36) (Claims RCA 7.5) June 1931 a= 
with Bethlehem Steel Co., as Cost - 
tor, and (since Feb. 1937) Contract«ng Eng 

Jack KALMAN (Junior) Brooklys. 

. (Age 32) (Claims RCA 3.2) J + 
to date Asst. Engr. (Designer), M ac ie 
Hyland, Cons. Engrs., Long Island \ : 

City 

Isapore (Junior), Redwo 
Calif. (Age 29) (Claims RCA 2.6 R« M = 
March 1937 to Jan. 1938 and June 19°) & 
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Designer and Inspector, L. S 
Eners., in the interim with City of 
isco, Carl Zoliner, Structural Engr.. 
if. and with State of California as 
Associate Structural Eagr 


Freperick, New York City 
Claims RC 15.0) Dec. 1917 to date 
« of Finance (Comptroller's Office), 
‘engineering, Eng. Adviser to Comp 
ed (since 1935) Chf. Engr 


Ovson (Junior), Tulsa, Okla 
SS) (Claims RCA 44 RCM 0.7) Oct 

date Asst. Engr., U.S. Engrs.; pre 

Designer Engr., Chas. W. Cole & Son, 
Asst. Engr., Federal Power 
) Chicago, IIL; Designing Engr . 
Gen Ene. Co., Portage, Wis.; Asst. State 
Hyd -ner., and State Hydr. Engr., WPA. 


NarwaN Emeran, Knoxville, Tenn. 
oo Claims RC 2.1 D 6.1) March 1936 to 
date Asst. Structaral Engr., TVA; previously 
Chf Draftsman, South Dakota State Bridge 
Dept., Pierre, S. Dak. 


Wa 


CoARNER Leon, Yountville, Calif. 

= $2) (Claims RCA 6.9) July 1938 to date 
Associate Engr., California State Dept of 
Public Works, Gen. Constr _ Div of Archi 
tecture previously Constr. Supt., U.S. Gyp- 
“um Co., Gypsum, Ohio; Carpenter Foreman, 
Form Designer and Surveyor, Acme Brewing 
Co., Vernon Cali 


Vencestaus Joseru, Chicago, Ill 


sine. 30) (RCA 12-1) April 1927 to date with 
Greek » and Hansen as Draftsman, and (since 


june 1928) Structural Designer. 
APPLYING FOR JUNIOR 


Bacon, Georce Donavp, Boston, Mass. (Age 

*) (Claims RCA 0.8) Sept. 1937 to date with 
New England Power Service Co., Boston, 
Mass.. as Draftsman, Inspector, and (since 
Oct. 1939) Structural Draftsman. 


BarneTT, THOMAS CHARLES, San Jose, Costa 
Rica, C.A Age 22) 1939 B.S. in C.E., Univ 
of Notre Dame; June 1939 to date Jun. Engr.. 
Cia Bananera de Costa Rica 


Beco, JaMES Currte, Roanoke, Va. (Age 24) 
1939 B.S. in Civ. Eng., Va. Pol. Inst . Dec 
1939 to date Draftsman, Norfolk & Western 
Ry 


Epwarp CHaries, Chicago, II! 
Age 29) April 1937 to date with Crane Co 
as Draftsman in Plumbing and Heating, Eng 
and Research Dept., and (simce April 1940) 
Sales Engr., Water Works and Sewerage Dept.; 
previously Draftsman, Eng Maintenance 
Dept., United Air Lines 


Josern Sacramento, Calif 
Age 28) (Claims RCM 0.6) Dec. 1937 to date 
jun. Engr., Dept. of Interior, Bureau of Recla 
mation; previously Jun. Engr., U.S. Dept. of 
Agriculture, Bureau of Agricultural Eng.; 
Jun. Aide, Univ. of California Irrigation In- 
vestigations 


Carrotta, Ross Rosarro, Kansas City, Mo. 
Age 26) Sept. 1937 to May 1938 and Sept 
1938 to May 1939 Graduate Asst., and Sept 
1939 to date Asst. Imstructor, Mechanics 
Dept., Missouri School of Mines & Metallurgy: 
previously with S. G. Hayes Constr. Co., 
Chicago, Ill 


Corneiius, Quincy Cor.ett, Jr., Marble Can- 
yon, Ariz Age 23) 1939 B.S. in Civ. Eng., 
Univ. of Colo.; Dee. 1939 to date Jun. Engr 
Water Resources Branch, U.S. Geological 
Survey 


Davis, Oray Maptson, Jr., Washington, D.C. 
Age 25) Aug. 1940 to date Notekeeper and 
Rodman, PRA previously with Hechinger 
Co; with Northeastern Constr. Co., Winston 
Salem, N.C., on general office work. 


Lorenz, Josepn Groroer, Jr., Philadelphia, Pa 
Age 25) (Claims RCA 3.0) 1940 Diploma in 
Structural Eng., Drexel Inst. Tech. Evening 
School; July 1933 to date Draftsman, Quaker 
City Iron Works 


LUCHINI Josera Santa Fe, N.Mex 
Age 2 1938 B.S. in Civ. Eng., N.Mex 
A. & M. Coll.; 1939 to date Dist. Cost Engr., 


New Mexico State Highway Dept 
MABRY Henry Crype, Decatur, Ala. (Age 23) 
1.0) 1939 B.S. in Civ Eng., 
Ala. Pol. Inst 1939 to date with WPA as 


— sor, Gen. Supt., and at present Project 
ngr 
THomas, Waco, Tex. (Age 28) 
a 19 late with SCS, USDA, Blacklands 
xperin Watershed, as Asst Eng. Aide, 
jee H ‘ogr., Jum. and Asst. Hydr. Engr.. 
and (since 1. 1939) Asst. Hydr. Engr. 
= t Warts, Norfolk, Va (Age 28) 
uh 1932 eb. 1933 and July 1936 to date 
ae et. Office as Subinspector, In- 


subsurveyman, Inspector, and 


(since Feb. 1940) Civ. Eng. Aide, Permits, 
Examinations and Reports Sec 


Paxson, Lyte Laren, Topeka, Kans. (Age 28) 
(Claims RCA 0.6) 1939 B.S. im Arch. Eng., 
Univ. of Kans.; March 1936 to Sept. 1937 
and summer 1938 Jun. Engr., Constr. Dept., 
and June 1940 to date Asst. Engr., Design 
Dept., Kansas State Highway Comm.; pre- 
viously Engr., Phillips Petroleum Co., Bartles- 
ville, Okla. 


Rompe, Cart, Portland, Ore. (Age 27) (Claims 
RCA 0.5) Jan. 1939 to date Jun. Engr., U.S 
Engr. Office, Portland (Ore.) Dist.; previously 
Special Research Graduate Asst., Univ. of 
Illinois, Urbana, 


Tots, ALpert Steven, Bellevue, Pa. (Age 23) 
1939 B.C.E., Coll. of City of N.Y.; May 1940 
to date Jun. Hydr. Engr., U.S. Geological 
Survey, Pittsburgh, Pa. 


WARDWELL, FRANK Perrsot, Boston, Mass 
(Age 26) June 1937 to date Engr., New England 
Power Association; previously with Frederick 
Snare Corporation. 


1940 GRADUATES 
ALA. POL. INST. 


(B.S. in Civ. Eng.) AGE 
Apamson, Cart Epwtn (21) 
Srovesr, Harvey (22) 
(B.S. in Mech. Eng.) 
FoLMAR, JAMES MURPHREE (24) 


UNIV. OF ALA. 
(B.S. in C.E.) 


SanpDiIN, Patrick HerMAN, JR. (21) 


ARMOUR INST. TECH. 
(B.S. in Civ. Eng.) 
Mackey, Epwarp (25) 
BROWN UNIV. 
(S.B. in Eng.) 

DeGNan, James Scott (21) 
Dore, Sternen Epwarp Jr (22) 
CALIF. INST. TECH. 

(M.S. in Civ. Eng.) 


Joun Beir (24) 

(Also 1937 B.S. in Civ. Eng., Va. Mil. Inst.) 

Gant, Epwarp Victor (22) 
(Also 1939 B.E., Vanderbilt Univ.) 

Haut, Forrest Hout (23) 


(Also 1939 B.S. in Civ. and Irrigation Eng 
Colo. State Coll.) 


UNIV. OF CALIF. 
(B.S. in Civ. Eng.) 


Doopy, James Josern (24) 
CARNEGIE INST. TECH. 
(B.S.) 

Mosttes, Georce ALVIN (22) 


CATHOLIC UNIV. OF AMERICA 
(B. in Arch. Eng.) 
WEINSTEIN, JESSE (21) 
THE CITADEL 
(B.S. in C.E.) 


BaLpwin, Epwin HAROLD (23) 
UNIV. OF DETROIT 
(B.C.E.) 

Aceti, Joun GABRIEL (25) 


DREXEL INST. TECH. 
(B.S. in Civ. Eng.) 


Cozzens, WALTER (24) 
Kenney, JoHN Davin, Jr. (23) 
Rosin, SIDNEY (23) 
SHAPIRO, IRVING (23) 
Wrison, Rosert Brown (23) 


HARVARD UNIV. 
(M.S. in Civ. Eng.) 


Jounson, STANLEY JOHN (23) 
(Also 1938 B.S., Armour Inst. Tech.) 


(M.S. in San. Fng.) 


Herece, Loren Ray (22) 
(Also 1939 B.S., lowa State Coll.) 


UNIV. OF ILL 


(B.S.) 
Brasic, FRANK (25) 
HALLpEN, SEBASTIAN (26) 
WustTMann, Herpert FRANCIS (26) 


IOWA STATE COLL. 
(B.S. in C.E.) 


DurHaAmM, CHARLES WILLIAM (23) 
Also 1939 B.S. in Gen. Eng.) 
STERENRBILL, Koip (25) 


Civit for October 1040 


LEHIGH UNIV 
(B.S. in C.E.) 
Cox, ALrrep THomas 
Devcany, Amprose GrRanamM 
MANHATTAN COLL 
(B.C.E.) 


Beaver, Joun Ferris 


Dovcuerty, James Evwarp Jr 


Dovcnerty, Josers 

Grirrin, Francis THomas 

Hecur, Louts Gerarp 

Jones, Josern 

Martin, Rosert Josern 

Miccert, Josera Joun 

Pucct, Rocco NicHoLas 

Zier, WrLLtAM Peter 

MARQUETTE UNIV 

(B.C.E.) 


Harporove, Georce WILLIAM 
Leoroip, Gorpon Erwin 
Mo«e tke, Evcene ALBERT 
Pyzynsx1, JOHN 
UNIV. OF MD 
(B.S.) 


FLercuer, ArtHur Wairney, Jr. 
Gereper, SIGMUND IRVIN 
Surcer, ALEXANDER 
MASS. INST. TECH. 
(S.B 
Ropert SAmMueL 
Paut WALKER 
UNIV. OF MICH. 
(B.S. in Civ. Eng.) 
Eopy, Ropert 
UNIV. OF MISS. 
(B.S) 


Jaco, Lesiiz Irvine 


685 
(25) 


(22) 


(22) 


(93) 


(24) 


COLL. OF THE CITY OF NEW YORK 


(B.C.E.) 
SeGa., NATHAN 
Ceci 
N.Y..UNIV 
(B.C.E.) 
MOnNROR MARSHALL 


PA. STATE COLL 
(B.S. in San. Eng.) 
Graper, Raven Carr 
Scuuttes, Aucust CHARLes, Jr 
Yooper, Esser 
UNIV. OF PA 
(B.S. in C.E.) 
CunNBY, Epwarp 
Greson, RoLANpD 
PURDUE UNIV 
(B.S.C.E.) 
Morcenrotu, DAN ELBERT 
UNIV. OF SO. CALIF 
(B.S. in C.E.) 


BLACKBURN, LELAND VANCE 
DeGNAN, THOMAS JUNIOR JosEPH 
Fremon, Joun Leon 

Tyrus SHERMAN 
Warre, Rosstrer LAWRENCE 


UNIV. OF S.C. 
(B.S. in Civ. Eng.) 
BLAcK, CHARLES DUNBAR 
UNIV. OF TENN. 
(B.S. in Civ. Eng.) 
Macness, Howarp 
VA. MIL. INST 
(B.S.) 


Brown, Ivan 
Ropert HARDIN 
Waspe__, RAYMOND VINCENT 


UNIV. OF VA 
(B.S. in Civ. Eng.) 
HAMMOND, Braprorp CHAMPION 
WASHINGTON UNIV 
(B.S.C.E.) 
Brerman, Erwin ROBERT 
UNIV. OF WIS. 
(B.S. in Civ. Eng.) 


LeEAMAN, DonaLp Davip 
Vroman, Georce Mies 


(24 


(22) 
(24) 
(26) 
(21) 
(23) 


(23) 


(24) 


(23) 
(23) 
(21) 


(24) 


(21) 


(22) 
(21) 


The Board of Direction will consider the applica 
tions in this list not less than thirty days after the 


date of issue 
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Men Available 


These items are from information furnished by the Engineering Societies Personnel Service, Inc., with offices in Chicago, Detroit, Now 


York, and San Francisco. 


The Service is available to all members of the contributing societies. 
location of offices, and the fee is to be found on page 152 of the 1940 Year Book of the Society. 
sent direct to the Personnel Service, 31 West 39th Street, New York, N.Y. 


A complete statement of the procedu the 
To expedite publication, notices should be 


Employers should address replies to the key number ¢ of 


the New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sent to the office designated 


ConsTRUCTION 

Cirvm. Enoinerre; Assoc. M. Am. Soc. C.E.; 37; 
registered, New Jersey; 13 years in modern high 
way design and construction; heavy industrial 
construction and machinery installation; dredg 
ing sales and consumer contact experience 
creditable public speaker. Wishes to make per- 
manent connection with manufacturers, engineer, 
or contractor in Metropolitan area. C-763 


Reorsterep Proressronat Crvim ENGINEER; 
Assoc. M. Am. Soc. C.E.; single; C.E. degree, 
1920; continuously engaged in engineering and 
construction work; experienced both field and 
office work; more than 15 years experience in 
railroad, bridge construction, maintenance, valua- 
tion one year highway bridge construction; 
3'/: years engineering experience, federal govern- 
ment; 10 years in responsible charge Location 
and salary open. C-771 


Civm Enorverr; M. Am. Soc. C.E.; regis- 
tered in New York, North Carolina; 38; married; 
graduate civil engineer with legal education; 
18 years experience, field and office; general 
engineering, including hydroelectric plants, earth 
and masonry dams, water works, sewers, paving, 
planning location, design, estimating, super- 
vision, construction, appraisals, expert witness, 
investigations, reports; now employed, federal 
government; desires responsible position with 
opportunity for advancement. C-77 

Construction Executive, Assoc. M. Am 
See. C.E.; married; with intensive direct experi 
ence, every phase building construction, concep 
tion to occupancy, desires position heading con- 
struction department of large industry, desiring 
intelligent solutions to building problems at 
lowest annual costs; broad experience in many 
versatile, tactful, resourceful, energetic, 
adjustable experienced reciprocal, industrial 
relations. Unquestioned integrity. Employed. 
Temperate zone. C-775 


states 


JUNIOR 


Civi. Enorneer; Jun. Am. Soc. C.E.; 26; 
married; graduate C.E. (sanitary); 1 year U.S. 
Army, officer in Corps of Engineers; 1'/: years 
water plant operation; 1'/: years resident engi- 
neer on sewers and disposal plant construction; 
six months varied inspection and office work; 
3 months Diesel plant operation. C-764 


Crvm Enomnesre; Jun. Am. Soc. C.E.; 26; 
married; B. Sc. C.E., Royal Technical College, 
Denmark. Specialization: harbor building, soil 
mechanics, foundations. During college, 8 months 
in machine shop; 6 months Copenhagen Harbour 
Authority designing quays, bridge work; 1'/s 
years general construction, designing foundations, 
reinforced concrete, steel. Available on short 
notice. C-765. 


Crvm Enoinser; Jun. Am. Soc. C.E.; 24; 
single; B.S., University of California, 1939; 
specialized in structural engineering, some gradu- 
ate work in structural analysis and photoelas- 
ticity; 2 months highway engineering; 13 months 
flood control work and hydraulics. Employed at 
present but desires structural engineering posi- 
tion. Salary secondary to good opportunity. 
Location immaterial. C-767. 


Crvm Enorneer; Jun. Am. Soc. C.E.; 25; 
married: B.S.C.E., Duke University, 1938; 
2 years experience in charge of laboratory pro- 
cedure and research soil stabilization; desires 
permanent position in soil mechanics or stabiliza- 
tion research. Available on short notice to em- 
ployer. C-768 


Crvm Enorvneer; Jun. Am. Soc. C.E.; 25; 
married; B.S.C.E., Newark College of Engineer- 
ing; 10 months state hydraulic engineer, flood 
control; 9 months draftsman and statistician, 
marketing survey; 4 months transitman-party 
chief, property line survey; 9 months assistant, 


college civil engineering department; 8 months 
draftsman, insulation engineering. Desires per 
manent position; location immaterial; available 
on suitable notice to employer. C-769 


Part-Time Crvm ENGINEER; Jun. Am. Soc 
C.E.; 26; married; B.S.C.E., New York Univer 
sity, 1934; working on master’s degree: 6 year 
varied experience on topographic surveying, flood 
control, hydraulics, hydrology, and construction 
Now employed; desires evening and week-end 
employment in estimating, surveying tutoring 
+t subjects. Location New York City 

-7 


Crvm ENocineer; Jun. Am. Soc. CE; 28 
married; 9 years experience in earth construction 
field; last 5 years on construction of water con 
servation werks; has had considerable adminis 
trative responsibility on medium-sized projects 
including material procurement, timekeeping 
payrolls, and cost accounting. Seeks opportunity 
to work into established organization: location 
immaterial. C-772. 


Crvm Enoineer; Jun. Am. Soc. CE: 24 
single; B.S. from Drexel Institute of Technology 
1939; 9 months varied experience in construction 

rior to graduation; ome years experience in 
ighway construction including inspection and 
drafting since graduation Desires position with 
opportunity for advancement in construction 
field. Will go anywhere. C-773 


MuNICIPAL 


For Tropica, Service: Crivm 
M. Am. Soc. C.E.; 56; over 35 years experience 
in municipal engineering, including design and 
construction ef sewage disposal and water filtra 
tion plants. Railroad location and construction 
mine development; building design and con 
struction, including equipment. New employed 
as executive in consulting firm. C-766. 


RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 
ble for them. 


Bri.pwort Devurscn TecHntscne SrRACHHEFTE 
Ingenieurbau. 32 pp.,1.50rm. 2. Heben 
und Foérdern. 36 pp., 1.50 rm. VDI-Verlag 
Berlin, 1940. Illus., diagrs., 8'/: X 6in., paper 
These pamphlets are intended to assist engi 
neers who wish to increase their ability to read 
technical German publications. Each pamphlet 
contains a descriptive article upon some subject, 
in German, with numerous drawings upon which 
the German names are written, so that the draw- 
ings act as vocabularies Subject indexes are 
provided. The first of the pamphlets is on struc- 
tural engineering; the second on hoisting and 
conveying machinery 


Capiz To CatTnay, the Story of the Long Struggle 
for a Waterway Across the American Isthmus 
By Miles P. Du Val, Jr. Stanford University 
Press, Stanford University (California); Hum- 
phrey Milford, London, 1940. 554 pp., illus., 
tables, 9 X 6in., cloth, $5 
To give the historical background of the long 

struggle for control of the transisthmian canal 
routes and a comprehensive account of the dra- 
matic events that led to the grant of the Canal 
Zone to the United States has been the aim of 
the author of this interesting book. The story, 
based upon personal letters and official documents 
of the leaders, is especially timely today from 
the standpoint of the international situation as 
well as from an engineering viewpoint. 


Crvm Enotverrtnc Hanppoox, 2 ed. By L. C. 
Urquhart. McGraw-Hill Book Co., New York, 
1940. 877 pp., illus., diagrs., charts, tables, 
9 X 6in., flexible leather, $5 
The principal purpose of this work is to provide 

the practicing engineer with a compact, compre- 

hensive book, to which he can refer when con- 
fronted with a problem outside a specialized 


field Civil engineering is covered in ten sec- 
tions: surveying, railway, and highway engineer- 
ing, mechanics of materials, hydraulics, stresses 
in framed structures, steel design, concrete, 
foundations, sewerage and sewage disposal, water 
supply, and purification. Each section is written 
by a well-known authority. Fundamental theory 
is stressed and tabular material is kept to a 
minimum. The new edition has been revised to 
conform with present practice. 


Crry MaAnacer GOVERNMENT IN THE UNITED 
States. By Harold A. Stone, Don K. Price, 
and Kathryn H. Stone. Public Administration 
Service, Chicago, 1940. 279 pp., tables, 9 X 6 
in., cloth 
The authors of this volume spent some time 

in each of eighteen carefully selected cities, ob- 

serving the life of the community and government 
in action suey have written monographic re- 

ports on nine of the cities visited, which give a 

realistic account and penetrating analysis of the 

plan in actual operation under varying local con- 
ditions 


Evements or Urmrry Rate DETERMINATION, 
By J. M. Bryant and R. R. Herrmann. Mce- 
Graw-Hill Book Co., New York, 1940. 464 
pp., charts, tables, 9'/2 X 6 in., cloth, $4.50. 
The purpose of this book is to cover the field 

of public-utility rate determination, service, and 
discrimination from the viewpoint of the engineer 
and manager rather than from that of the lawyer 
or economist The authors discuss reasons for 
the regulation of utility rates, describe the meth- 
ods used to accomplish such regulation, and out- 
line the practical limitations involved. Reference 
is made to many actual cases. 


Genera Hanpsook, ed. 
Edited by C. E. O'Rourke. McGraw-Hill Book 
Co., New York, 1940. 1120 pp., illus., diagrs., 
charts, tables, 8'/2 X 5'/s in., flexible leather, 

4 


The purpose of this reference book is to present 
in one volume the fundamental data relating to 
all branches of engineering The data are ar- 
ranged in nineteen sections: mathematics; 
mathematical tables; physical tables; engineer- 
ing materials; theoretical mechanics; hydraulics; 
structural theory and design; plain and reinforced 
concrete; foundations; topographical and geo- 
detic surveying; route surveying and earthwork; 
highways; municipal sanitation; machine ele- 
ments; pumps, compressors, and hydraulic tur- 
bines; engineering thermodynamics; heating and 
air conditioning; fundamentals of electrical engi- 


686 


neering; electrical measurements. This edition 
has been thoroughly revised and rearranged 


GEoLocy ror ENGINEERS, AS RELATED 
Hicuway By D. G. Runner 
Gillette Publishing Co., Chicago, 1939. 299 
pp., illus., diagrs. charts, maps, tables, 9 X ¢ 
in., cloth, $5. 

This book, the outgrowth of a series of articles 
published in Roads and Sireets, is intended as 
textbook for students of highway engineering. !' 
discusses the origin, formation, and characteristics 
of the various rocks, and describes the road-build 
ing properties of the principal types in consider 
able detail. Chapters are devoted to clays 
blast-furnace slag, rock weathering, sand and 
gravel, soils and soil tests, and low-cost road 
surfaces. Glossaries of geological and highway 
terms, lists of state geological and highway offices 
standard tests, and a list of works on geology art 


appended 


RECORDS AND RESEARCH IN ENGINEERING 4%! 
INDUSTRIAL Sctence, a Guide to the Produc 
tion, Extraction, Integrating, Storekeep:s 
Circulation, and Translation of Technica 
Knowledge. By J. E. Holmstrom. Chapmas 
& Hall, London, 1940. 302 pp., diagrs., charts 
tables, 9 X 5'/:in., cloth, lis 
The author first discusses the nature and met» 

ods of technica! science and its practical applics 

tions. This is followed by descriptions of the 
character, objects, and activities of experiments 
and technical organizations and societies. ‘™ 
succeeding chapters cover the various ways 
searching technical literature, methods of index 
ing and filing, the expression and transmisso® ot 
ideas, and the translation of foreign languages 
with considerable reference to the ® uther’s 
i The qualifications ane 


personal experience 
portunities of the technician are also discussed 
SuRVEYING, THEORY AND PRACcTICS ed By 
R. E. Davis and F. S. Foote. Book 
Co., New York, 1940. 1032 pp., illus., disgrs 
charts, maps, tabies, 8 X 5 in., flexible leather 
$5. 
While primarily intended as a colleg: textbook. 
this work is also intended to give, = ® single 
volume, a sufficiently comprehensiv¢ treatment 
to be of value to engineers and surv« Ors. 


this purpose, the more advanced p! one 


subject are discussed, and methods | valuated 
tensive surveys are described an 
The new edition has been rewritten po photo 


the new material added is a chapter 
grammetric surveying. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Publications (Except Those 
of the American Society of Civil Engineers) in This Country and in Foreign Lands 
Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Stree, 
New York, N.Y. Every article indexed is on file in The Engineering Societies Library, one of the leading 
technical libraries of the world. Some 2,000 technical publications from 40 countries in 20 languages love 


received by the Library and are read, abstracted, and indexed by trained engineers. 


W ith the information 


given in the items which follow, you may obtain the article from your own file, from your local library, or 
direct from the publisher. Photoprints will be supplied by this library at the cost of reproduction, 25 cent, 
per page, plus postage, or technical translations of the complete text may be obtained at cost. 


— 


BRIDGES 

Hicuway. Economics of Highway Bridges 
P. S. Nolan. Surveyor, vol. 97, no. 2520, May 
10, 1940, pp. 415-417. Discussion of compara 
tive economy of several types of highway bridges 
including plate girder spans, deck bridges, truss 
bridges, continuous spans, rigid frame bridges 
arch bridges, movable bridges, etc 


Hicuway, Great Betrain Moor Bridge 
Nottingham, F. M. Little. Cie. Eng. (London) 
vol. 35, no. 407, May 1940, pp. 129-133. Design 
and construction of highway bridge, 110 ft long 
across river Leen and railroad tracks at Notting 
ham, England, consisting of two welded stee! 
girder spans encased in concrete and one con 
crete slab span; cost £40,000 


Piers, RECONSTRUCTION Displaced Bridge 
Pier Jacked Back Into Position, Ry. Eng. & 
Maintenance, vol. 36, no. 7, July 1940, pp. 450 
452 Description of scheme used to right 
masonry center pier of swing span on New York 
Central Railroad, damaged when struck by barge 


Pirate Giaper, RECONSTRUCTION Recon 
struction of Katugastota Bridge, Ceylon. Engi 
neering, vol. 149, no. 3870, Mar. 15, 1940, pp 
269-272, supp. plate. Original bridge consisted 
of three clear spans, with two masonry piers, 
each 14 ft wide at top; illustrated description of 
scheme for reconstruction; new main steel under 
girders are 64 ft long overall; departure from or- 
dinary Warren girder form made by introduction 
of vertical members; joints in girders so arranged 
as to permit fabricated lengths to be sent to site 
and lifted and riveted in position from below road 
decking, 

Pontoon, WASHINGTON. Moorings for Lake 
Washington Bridge Eng. News-Rec., vol. 125, 
no. 3, July 18, 1940, pp. 82-85. Design and con- 
struction of 64 anchor cables holding in position 
pontoon structures of Lake Washington floating 
bridge at Seattle, Wash all cables slope at 
about 22 deg with horizontal and are set with 
varying tensions depending on cable length; 
tension will have to be adjusted in shorter cables 
for fluctuations of lake level which may reach 3 
ft; arrangement for jacking and fastening cables; 
zinc coating requirement Tee individual wires in 
pontoon anchor cables 


Pontoon, WASHINGTON Seattle's Floating 
Bridge, H. W. Young. Compressed Air Mag 
vol. 45, no. 2, Feb. 1940, pp. 6072-6078. Report 
on construction of concrete pontoon highway 
bridge over Lake Washington at Seattle, Wash 
previously described from various sources 


Sree... Unusual Features of Design and Con 
struction Mark New Bridge Over Mississippi 
Ry. Age, vol. 108, no. 26, June 29, 1940, pp 
1172-1178. Illustrated description of new 5- 
span structure at Baton Rouge, La., carrying 

ngle track and two highways, which involved 
-<deep foundations and balanced cantilever erec 
‘tion; entire project to cost $8,500,000; river 
spans provide underclearance of 65 {t above high 
water; deck construction; deep substructures; 
sand island method of construction used; steel 
erection; special falsework; careful balance 
maintained 

Sreet, All-Welded Road Bridge 
at Clayhithe. Engineering, vol. 149, no. 3875, 
Apr. 19, 1940, pp. 409-411 and 414. Example 
of application of welding to bridge construction 
provided by bridge built about 4'/: miles north 
-east of Cambridge; it consists of two portal frames 
with solid webs, supported at ends on hinged 
bearings placed at 65-[t centers; interesting fea- 
ture a erection was prestressing of main frames 


Srest, Ws.LvING Welded Rigid Frames, 
European Style, F. L. Plummer. Eng. News-Ree 
vol, 125, no. 3, July 18, 1940, pp. 91-93. Design 
aud construction of all-welded rigid frames in 
approaches to Cleveland's new Main Avenue 
Bridge; details of transition section between 
girders and supporting columns that occur be 
tween short side spans and 70-ft center span, 
eliminating biaxial or triaxial stresses that might 
-cause “brittle” failure; details of web plates; 


floor system; railing and lights; saving by weld 
ing 


Stree. Truss, Krorz Sprincs, La Simple 
Truss Bridge Lengthened Into Long Cantilever, 
H. J. Engle. Eng. News-Rec., vol. 125, no. 1 
July 4, 1940, pp. 22-24. Method of lengthening 
Missouri Pacific Railread bridge at Krotz 
Springs, La., by separating two of existing 300-ft 
simple truss spans by 720 ft of new steel work in 
form of twin cantilevers having common anchor 
arm, 300-ft spans being hung from ends of new 
cantilevers; removal of two old piers; construc 
tion of two new deep caisson piers of special 
design. 


Suspension, Ic. Self-An 
chored I-Girder Suspension Bridge, C. H. Gron- 
quist. Eng Menodins , vol. 124, no. 25, June 20, 
1940, pp. 57-59. Description of new 2-lane 
highway bridge over Wabash River at Hutson- 
ville, Ill, featuring 350-ft main span; open 
strand cable construction and continuous girders; 
fabrication and erection; details of main piers 


Woopven. Timber Bridges, H. I. Kaegi 
Civ. Eng. (London), vol. 35, no. 406, Apr. 1940, 
pp. 102-105. Description of several European 
timber bridges, with comments on principles of 
their design and construction. From Int. Rev 
on Timber Utilization. 


BUILDINGS 

CONSTRUCTION, CALIFORNIA. Houses Built to 
Last 60 Vears. Eng. News-Rec., vol. 125, no. 5, 
Aug. 1, 1940, pp. 150-153. Description of 
Carmelitos housing project in North Long 
Beach, Calif., which will provide 607 family 
dwelling units, averaging 4'/: rooms; designs 
and choice of materials based on 60-year life 
expectancy; quantity production of pre-cast 
floor joists and new type of “wrinkled” metal 
floor forms; foundation excavation; concrete 
stairways 

Orrice DeSIGN Engineering 
Features of World's Most Modern Office Build- 
ing, A. C. Clausen. Nat. Engr., vol. 44, no. 1, 
Jan. 1940, pp. 12-15 and 20. Office building of 
5S. C. Johnson & Co., Racine, Wis.; modern fea 
tures included bands of glass tubing to provide 
lighting, heating pipes laid in floor, and complete 
summer and winter air conditioning system. 


Welded Rigid-Frame Ma 
chine Shop, F. Jackson. Welder, vol. 12, no. 73, 
Mar.-Apr. 1940, pp. 60-63. New machine shop 
at Stockton Forge works, of welded construction 
is described; general dimensions; advantages of 
welded construction; erection; purlins; columns, 
wind bracing; crane track girders; welding 


Sree. Wetvsv Welding Cuts Cost of Air 
Lines Terminal, L. Grover Eng. News-Rec 
vol. 125, no. 3, July 18, 1940, pp. 94-97. Brief 
description of air line terminal opposite Grand 
Central Terminal in New York City; details of 
all-welded construction of heavy structural frame 
saving 100 tons of steel and simplifying compli- 
cated connections; details of direct welding of 
web members of heavy trusses eliminating most 
gusset plates; shop and field methods of steel 
frame construction 


CITY AND REGIONAL PLANNING 

CoMPARISON OF PLANS. Superblock vs. Gridi 
ron irch. Forum, vol. 73, no. 1, July 1940, pp 
66-67; see also Am. City, vol. 55, no. 8, Aug 
1940, pp. 72-73 Discussion of comparative 
costs and advantages of superblock over gridiron 
layout of dwellings; with special reference to 
cost of public utilities 


CONCRETE 

AGGREGATES Kintluss der Feinsandzugabe 
auf Betoneigenschaften, P. Francmanis 
ment, vol. 29, nos. 12 and 13, Mar. 21, 1940, 
pp. 145-148, and Mar. 28, pp. 158-160 In 
fluence of fine sand admixture on properties of 
concrete results of experiments on strength, 
plasticity, and impermeability of concrete mass 
lead to conclusion that these properties are 
greatly improved by addition of fine sand 


10 


Sres., Weiven 


AGGREGATES, S#PAKATION t 
sound Chert in Aggregates, 
Eng. News-Rec., vol. 124, no. 19, May 9, 1940 
pp. 80-82. Detection and elimination of un- 
sound concrete aggregates containing cherts by 
flotation in heavy liquids; relationship between 
apparent specific gravity, absorption, and sound 
ness of chert gravels; chert flotation equipment 


Construction. Job Problems and ; 
Am. Concrete Inst.—J., vol. 11, go. 
1940, pp. 685-688. Discussion of followin, 
problems: Compressed air jets as means a 
placing concrete; strength of concrete frozen 
after placing; strength of low-heat concrete at 
standard age of 28 days. 


Construction, Equipment. Die Binrichtung 
von Grossbetonbaustellen, W. Nakonz. Zemeni 
vol. 29, nos. 1, 2, and 3, Jan. 4, 1940, p. 7-11 
Jan. 11, pp 20-23; and Jan. 18, pp 32-40 Illus 
trated description of equipment for large 
scale concrete construction, such as is used in 
construction of dams, locks, etc.; storage and 
allocation of materials; details of mixers and con 
crete handling equipment; equipment used in 
construction of shaft lock at Anderten, Saai 
Valley dam at Hohenwarte, and double lock 
near Wedtlenstedt, all in Germany. 


Construction, Forms Forming Circular 
Concrete Surfaces with Plywood Concrete 
vol. 48, no. 4, Apr. 1940, pp. 20 and 33. Various 
advantages to be gained from use of plywood 
for concrete form work as compared with ordi 
nary form lumber. 


Construction, Forms. Find Way to Elimi 
nate Voids Under Forms on Concrete Surface 
C. O. Crane. Concrete, vol. 48, no. 3, Mar 
1940, pp. 5-6 and 47. Form lining of absorptive 
insulating board removes excess water and per 
mits escape of entrapped air bubbles; U.S. Bu 
reau of Reclamation has specified such lining for 
two jobs soon to be started. Before Highway 
Engrs. Conference at Univ. of Colo. 


Construction, Pump PLactnc. Pumopcreting 
at Grand Coulee, H. Blonk. Pac. Bidr. & Engr 
vol. 46, no. 22, June 1, 1940, pp. 35-38. Design 
and operation of installation oe pumping con 
crete at rate of 60 cu yd per hour through quarter 
of mile of 8-in. seamless steel pipe for construc 
tion of lining of tunnels and penstocks of Grand 
Coulee Dam power house. 


CONSTRUCTION, VIBRATING Les dermers 
progrés dans la vibration et pervibration de 
beton, T. Makcheeff. J ravaux, vol. 24, no. 
May 1940, pp. 141-148. Review of 20 years of 
progress in development of processes for vibrat 
ing concrete; study of reasons retarding adop 
tion of concrete vibrating practice; transmussioe 
of vibration in concrete mass; expulsion aod 
aspiration of air in vibrated concrete; effect 
vibrating on shrinkage of concrete, economy of 
vibrated concrete. 


Dams, CALIFORNIA Preparing Aggregate 
for Shasta Concrete. Eng. News-Rec., vol. 1° 
no. 3, July 18, 1940, pp. 100-101. Layout and 

10,000,000 tons 


equipment for preparation of 
of sand and gravel aggregates for Shasta Dam © 
California, flow sheet for Redding plant, where 
four sizes of rock and three grades of sand ar 
delivered to 9.6-mile belt conveyor which tram 
ports aggregate to dam. 

Hancars, Aeroplane Hangar. 
169, no. 4400, May 10, 1940, p. 443.  Bne 
illustrated description of large reinforced - 
crete hangar built in south of France. '' © = 
ft long by 163 ft wide; height ts ia 


it is covered by concrete roof supported 08 — 
of trusses, spanning whole distance w'' od 
intermediate support; main feature " 
consists of 7 roof trusses of lattice ' haviag 
span of 265 ft 4 in. and rise of 32 ft 

HicHway SysTsMs, PENNSYLVA* 
Pennsylvania Turnpike. Eng. Né an 


125, no. 1, July 4, 1940, pp. 25-29 
of equipment and methods used tn ' ae 
ing of about 140 miles of 4-lane | vive 
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USE ASPHALT SPEED YOUR 
NATIONAL DEFENSE HIGHWAY PROGRAM 


@ Tanks, trucks and planes soon will be pouring off of the 
production lines. Eventually a completely mechanized 
American army will be on the move. Good roads are as 
essential to a modern army as water is to the Navy. How 
near does your highway system measure up to the mini- 
mum standards set up for military requirements? Would 
amovement of troops in training through your county or 
state paralyze normal traffic? Will your system of sec- 
ondary highways handle the heavily increased load, at 
high speed? , 


These are a few of the questions dropped into the laps 
of highway officials by the national defense program. 


Many counties and states are already prepared to meet 
this need. They have planned their highway systems to 


get the greatest mileage of improved, all-weather roads 
for their money. They’ve used Asphalt. 


Consider these facts, whether you are planning ‘‘de- 
fense’’ highways or your regular program. There are 
many types of asphalt construction. After considering 
local traffic requirements, soil conditions and ‘available 
aggregates, you can pick the type that is most economical 
for your need. Fast, safe all-weather surfaces can be laid 
quickly—roads or airport runways are out of service but 
a short time. Asphalt surfaces are easily maintained and 
you get the maximum mileage for your money. 


Adequate stocks of all types of Asphalt are available 
throughout the Middle West. Write to Standard Oil 
Company (Indiana) 910 South Michigan Ave., Chicago. 
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Turnpike materials batching plants new 
pavers finishing and curing; construction 
records 

Om Cementine. Use of Bulk Cement 
in Wells Petroleum Enegr., vol. 11, ao. 11, July 


1940, p. 74 Notes on equipment for handling 
cement in bulk, developed by company supplying 
cement in San Joaquin Valley, Calif hoppers 
hold 1,000 sacks of cement; when job requires 
larger quantity, two hoppers are placed at well 


Sars Revived Interest in Ships of Con 
crete Recalls World-War Experience Con- 
crete, vol. 48, no. 5, May 1940, pp. 5-6. Several 


outstanding facts stated on basis of experience 
gained by Emergency Fleet Corporation during 
World War, and performance of concrete ships 
built by Corporation 


Smeinkace. Stress Increases in Compressive 
Steel Under Constant Load Caused by Shrinkage, 
G. A. Maney and M. B. Lagaard. Am. Concrete 
Inst J., vol. 11, no. 6, June 1940, pp. 541-552. 
Discussion of data from various sources showing 
that continued deformations in compressive steel 
of reinforced concrete members, under constant 
loads, are caused by shrinkage and not by ‘‘plastic 
flow” or “‘creep effect of shrinkage deformation 
on compressive steel stresses under sustained 
load; experimental evidence of warping 


Srecrrications. Impracticable Gravel Speci- 
fications, |. Warner. Rock Products, vol. 43, 
no. 3, Mar. 1940, pp. 40-42. Screening difficul- 
ties in meeting Simplified Practice Recommenda- 
tion for coarse aggregates point to necessity for 
changes in specifications. From discussion of 
practicability of Simplified Practice Recom 
mendation for Coarse Aggregates, US. Bur 
Standards R163-39, before Nat. Sand & Gravel 

ssn 

SUBWAY CONSTRUCTION Distribution and 
Placing Concrete on Chicago's Subway Con 
crete, vol. 48, no. 6, June 1940, pp. 3-4 and 39 
Method of placing concrete in construction of 
Chicago's first subway system, now about 63% 
completed; pumping through pipe-line has been 
found most practical method of distribution of 
concrete 


FReezine Resistance of Concrete 
to Freezing and Thawing, W. H. Wood. Con 
crete, vol. 48, no. 5, May 1940, p. 8. Conclusions 
drawn from results of research by Texas State 
Highway Dept., Austin, Tex., on durability of 
aggregates and their concrete-making properties 
Before Nat. Sand & Gravel Assn 


Viapucts. Special Features Reduced Cost 
of This Highway Subway. Ry. Age., vol. 108, 
no. 19, May 11, 1940, pp. 814-816. Three-span, 
double-track underpass constructed on Canadian 
National at Coaticook, Quebec; contributing 
factors in promoting economy of structure are 
pre-cast concrete slab deck of main span, type of 
_ construction employed, and use of second- 

and deck plate girders in flanking or approach 
spans; center span consists of pre-cast reinforced 
concrete slabs, 38 ft in fenathe two approach 
spans are of second-hand deck plate girders 28 ft 
8 in, long. 


Watts. Ueber die Isolierung senkrechter 
Betonwaende mit Naturasphaltmastix, H. Neu- 
mann. Bautenschuis, vol. 11, no. 1, Jan. 5, 
1940, pp. 1-6. Review of modern methods of 
waterproofing of vertical concrete walls with na- 
tural asphalt mastic. 


CONSTRUCTION INDUSTRY 

Costs. Enginecring News-Record Construc 
tion Costs 1940 Edition. Eng. News-Rec., vol. 
124, no. 25, June 20, 1940, 70 pp. between pp. 
85-212. Collection of data from Exginecering 
News-Record, 1939, including many previously 
indexed items; building cost indexes; railroad 
cost index; public utility construction index; 
Lambert's utility cost trends; prices of construc- 
tion materials; construction wage rates; road- 
building costs; smal! house costs; costs of muni- 
cipal buildings in New York City; costs of USHA 
housing; costs on welded buildings; costs of clay 
sewer pipe; unit bid prices. 


DAMS 

Concrete, Forms. Wood Panel Forms for 
Building Concrete Dams—I, H. P. Maxton. 
Construction Methods, vol. 22, no. 6, June 1940, 
pp. 42-44, 93-04, 96, and 98-09. First of series 
of articles dealing with design, manufacture, and 
handling of wood panel forms for construction of 
concrete dams, with special reference to experi- 
ence of Tennessee Valley Authority; breakdown 
of concrete costs; mass concrete formwork cost; 
cooperation in design; pressure of fresh concrete 
on forms; effects of vibration; allowable stresses 
in timbers. 


Concrete Gravity, CALIFORNIA Shasta 
Dam Construction Layout Eng. News-Rec., 
vol. 125, no. 1, July 4, 1940, pp. 18-21. Outline 
of construction layout for placing 5,700,000 cu 
yd of concrete on site of Shasta Dam in northern 
California; concrete is moved out in two-com- 
partment hopper cars via circular track, whence 
it can be discharged into 8-cu yd buckets on 
loading dock under seven radial cableways, 
reaching out over entire dam and power-house 
area from top of 460-ft steel tower. 


Concrete, Texas. Historic Austin Dam Re- 
built, C. McDonough. Eng. News-Rec., vol. 


124, no. 25, Jume 20, 1940, pp. 52-55. Recon- 
struction of concrete gravity and concrete deck 
Austin Dam, on Colorado River, from remnant 
of old dam which had failed for second time in 
1915; solidification of dam foundation; cost of re- 
construction $3,200,000 


CONVEYORS, Bett—Dam CONSTRUCTION. 
World's Longest Conveyor Belt. Western Con- 
struction News, vol. 15, no. 6, Jume 1940, pp. 
193-197 Design and construction of 9.5-mile 
conveyor belt which will deliver 10,400,000 tons 
of aggregate from Redding to stock piles at 
Shasta Dam, California; conveyor frame; major 
units of equipment; operation; description of 
automatic control; protective braking and four 
regenerative motors described by H. Schrader 
and L. O. B. Lindstrom. 


Earrn, Catrrornta. Earth Handling Equip- 
ment Operations at Hansen Dam. Wesiern 
Construction News, vol. 15, no. 6, June 1940, 
pp. 202-204. Review of excavation and earth- 
moving work carried out by fleet of 15 scraper 
units; construction of Hansen rolled earth-fill 
dam in southern California; methods of loading; 
maintenance and servicing. 


Eartu, Oxecon. Bids are Called on Cotta 
jrove Dam, H. W. Andersen. Pac. Bidr. 
Engr., vol. 46, no. 22, June 1, 1940, pp. 28-29. 
Engineering features of proposed earth-fill dam of 
Willamette Valley project, Oregon, which will be 
approximately 2,100 ft long and 92 ft maximum 
height; drilling and broaching; compaction 
specifications. 

Eartu, Ruove Istanp. Small Dam for Big 
Job, C. A. Frye. Eng. News-Rec., vol. 124, no. 
21, May 23, 1940, pp. 62-64. Design and con- 
struction of small earth-fill dam for 45-acre res- 
ervoir on Target Brook at Cranston, R.I., in- 
cluding flashboard spillway and fish ladder. 


EMBANKMENTS, S&SEPAGE Application of 
Flow Figures to Computation of Seepage Through 
Earth Fills, R. Muller Water & Sewage, vol. 
78. no. 7, July 1940, pp. 14-20 and 50-52. Theo- 
retical mathematical analysis of forces acting 
on water-bearing stratum through ground water; 
stability of slopes; approximate methods for 
determination of stability of banks which are sub- 
ject to influence of water 


EROSION Experimental Investigation of 
Protective Filters, G. E. Bertram. Harvard 
Unie.—Graduate School Eng.—Pubi., No. 267, 
Soil Mechanics Series, No. 7, Jan. 1940, 21 pp., 
50 cents Results of systematic investigation 
carried out in Soil Mechanics Laboratory of 
Harvard University for determination of princi- 
ples of design of sand and grave! filters for pro- 
tection of foundations downstream of river 
weirs and open dams; conclusions are equally 
applicable to problems of filter layers surround- 
ing wells, blind drains in highway embankments, 
drains beneath basement floors in buildings, etc. 


Hypravutic Fus, Onto. Shell Material in 
Dams of Miami Conservancy District, C. H. 
Eiffert. Eng. News-Rec., vol. 124, no. 25, June 
20, 1940, p. 71 Results of mechanical analysis 
of sand and gravel in outer sections of Engle- 
wood, Germantown, and Huffman dams of 
Miami Conservancy District in Ohio. 


LANDSLIDES Problems of Slide Control 
Handled at Grand Coulee. Western Construction 
News, vol. 15, no. 6, June 1940, pp. 204-206. 
Review of methods used by U.S. Bur. of Recla- 
mation in controlling earth slides in connection 
with construction of Grand Coulee Dam, includ- 
ing system of drainage wells through slide con- 
nected by series of tunnels in bedrock, frozen 
earth dam, and drainage shaft heading number 
of drifts through water-bearing clay; excavation 
details; water flow in drifts; equipment used. 


Penstrocks, Lintncs. Fabrication of Dam 
Penstock and Pump Inlet Linings for Grand 
Coulee. Sieel, vol. 106, no. 25, Jume 17, 1940, 
pp. 44—46 and 62. Steel plates up to 3'/4 in. thick 
are fabricated into lining sections near dam site 
in shop erected especially for this work; unusual 
fabricating and testing procedures employed are 
described. 

Reservorrs, Concrets. Huge Reinforced 
Concrete Foundation Slab [s Feature of Big 
Reservoir. Concrete, vol. 48, no. 3, Mar. 1940, 
pp. 3-4 and 44. Reinforced concrete founda- 
tion slab, 10 ft deep and 102 ft in diameter, is 
feature of Mount Washington Reservoir, now 
under construction in Cincinnati; inside di- 
ameter of reservoir is 60 ft and depth to overflow 
level is 141 ft 6 in., giving reservoir capacity of 
3,000,000 gal. 

Reservorss, Water Storage at 
Ashland Aids Treatment of River Supply, J. P. 
Brownstead Eng. News-Rec., vol. 124, no. 25, 
June 20, 1940, p. 69. Use of concrete-lined ravine 
at Ashland, Ky., as raw water basin, holding 10 
days’ supply to even out variations in quality of 
Ohio River water, and thus reduce abnormally 
high treatment costs. 


Reservores, Leaxace. Reservoir Leakage 
Almost Nil Through Bonus Incentive, R. E. 
Koon. Water Works Eng., vol. 93, no 10, May 
8, 1940, pp. 614-618. Description of special de- 
sign and workmanship for prevention of leakage 
from new 15,000,000-gal covered concrete slab 
reservoir in Eugene, Ore. 
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RESERVOIRS, SANITATION. Disinfecting Wat 
works Fill Before Placing on Emba bm 


Eng. & Contract. Rec., vol. 53, no. 17 r. 
1940, pp. 15 and 18. Equipment and thods 
used in disinfecting of shaft and tun: spell 


before it is deposited on banks of Wes: anch 
Reservoir from which New York City tai 

part of its present water supply: mat: . = 
disinfected by spraying with commercia a 
ing powder, containing 35% of available orine 


FLOOD CONTROL 


Bank Protection. Bank Protection in Cali- 
fornia, G. A. Tilton, Jr. Better Road: A. 10 
no. 5, May 1940, pp. 23-26. Review Cali. 
fornia practice in construction of rock and con. 
crete revetments, also fencing, for prevention of 
erosion and flood damage to road banks notes 
on principal types of such construction, in: luding 
cost data. 


Cattrornta. Floods of December 1937 jp 
Northern California, H. D. McGlashan and 
R. C. Briggs U.S. Geol. Survey—W ater Supply 
Paper 843, 1939, 497 pp., 60 cents. Ta ulated 
rainfall and streamflow data for December 1937 
flood which affected about two-thirds of Califor. 
nia. 


Levees, Construction. Larger levees 
Lake Okeechobee Eng. News-Rec., vol = 
no. 19, May 9, 1940, pp. 64-67. Report on en. 
largement and stoenatinahel of 14 miles of levee 
along southeast side of Lake Okeechobee ip 
Florida; using shell conglomerate and limestone 
rock dredge@ hom lake bottom; experiments in 
protecting slopes against erosion. 


New Zeatanp. Hawke's Bay Flood, 24rd. 
25th April 1938, A. P. Grant. New Zealand 
Instn. Engrs.—Proc., vol. 25, 1938-1939 Pp 
55-64, (discussion) 73-91, supp. plates. Data on 
unusual rainfall and flood of April 23-25, 1938 
in Hawke's Bay section on east coast of North 
Island, New Zealand, resulting in discharges as 
high as 2,700 cu ft per sec per sq mile for water- 
shed of 3.4 sq miles and 250 cu ft per see per sq 
mile for watershed of 900 sq miles. 


Rivers, REGULATION. Dredging Tennessee 
River, C. H. Vivian. Compressed Air Maz. 
vol. 45, no. 5, May 1940, pp. 6138-6142. Gen- 
eral description of program designed to contro! 
flow of Tennessee River so as to prevent floods 
and improve navigation; 650-mile stretch will 
be converted into series of pools created by chain 
of nine dams, six of which are already in place; 
dredging program involves deepening at up- 
stream ends of pools, to provide 9-ft navigation 
prescribed in TVA Act; drilling, blasting, and 
dredging equipment and practice. 


Srenons. Lifting River Over Levee, J. D 
Andrews, Jr. Eng. News-Rec., vol. 125, no. 1, 
July 4, 1940, pp. 39-42. Description of siphon 
installation recently completed at Marked Tree, 
Ark., consisting of three steel siphons of 9$-(t 
diameter capable of discharging, 2,600 cu ft 
per sec, designed by U.S. Army Engineers as 
part of work on St Francis River flood control 
project; performance data showing that siphon 
carrying water over levee has discharge coefficient 
equal to 0.97. 


FLOW OF FLUIDS 

FLow Merers. Recording Water-Flow Meter, 
E. C. Childs. J. Sci. Instruments, vol. 17, no. 4, 
Apr. 1940, pp. 93-04. Meter for recording in- 
stantaneous rate of flow of water from outfall 
pipes of agricultural drainage systems, two 
ranges have so far been constructed, with rea- 
sonable linearity of scale, dealing with rates of 
flow up to about 40 liters per min; record of 
water flow from mole drain in heavy land is 
shown, illustrating need for such recorder in 
many drainage experiments. 


FOUNDATIONS 

Bripce Pters, CONSTRUCTION Unusual 
Equipment Speeds Caissons and Piers Enj. 
News-Rec., vol. 125, no. 1, July 4, 1940, pp 
30-33. Construction entirely by floating plant 
of highway bridge piers across Raritan River st 
Perth Amboy, N J., sunk as much as 585 ft te 
rock as pneumatic caissons, and extending 125 
ft in air; river pier shafts; delivering mix; com 
struction costs. 


Core. Two TVA Core-Drill Jobs, 
P. H. Kline. Compressed-Air. Mag., vol 45 
no. 2, Feb. 1940, pp 6083-6087. Description of 
two rock-drilling jobs in Tennessee Valley Aw 
thority for construction of locks at © hickamauga 
Dam and exploration of type of Wa' Rar 


Dam; boring of holes 36 in. in diameter ‘or foun 
50 ft deep 


dation-bearing columns averaging i 
exploratory drilling conducted midstr 
Tennessee River from floating-rig 
modern Calyx drill; floating core drill 

Om Wett Equirment 
Rig Foundations in Gulf Coast Mar hes, | 
Williams. Oil & Gas J., vol. 39, no > 
1940, pp. 42-43. As depth of drilling, 
sequent use of heavier equipment, poe” ae 
Gulf Coast marsh-located operations f — 
are giving more study to design 4% oe 
tion of foundations; advantages ©! 


structures; plan of newly designed p 


dation for drilling rigs. 


4: America’s growing air fleets need | 
= safety, strength and dependability” 


a¢ Civil and military aircraft alike need the dependable safety 

SS ' —s of concrete for runways, taxiways and aprons. Winter or 
. : summer, wet weather or dry, concrete pavement is always 

ready for any emergency. 

usual Concrete can be desi gned economically to carry wheel loads 

ae ; ; of the heaviest planes. Its beam strength bridges subgrades 

plant weakened by wet weather. Its even surface is skid-resistant, 

Tr vi! a clean and free from flying particles. Its light color provides 

g 125 : ay maximum visibility, day or night. 

ont wes fC The cost? For comparable designs to meet poems and 

jobs 2 ; et anticipated wheel loads, concrete costs less to build than other 

i 45, pavements, and costs far less to maintain. 

ion aaa We will be glad to furnish information on the design and con- 

struction of runways and other concrete airport improvements. 


ic, = PORTLAND CEMENT ASSOCIATION 
bly: 4 Dept. 10-13, 33 W. Grand Ave., Chicago, Ill. 


= a _ A national organization to improve and extend the uses of concrete... 
: 4 through scientific research and engineering field work 

sub- 
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Pinte Design of Pile Foundations Using Piles 
of Varied Lengths, H. E. Eckles. Eng. News-Rec., 
vol. 124, no. 25, June 20, 1940, pp. 70-71. Out 
tine of methods of design of pile foundations for 
retaining walls or other walls with extensive load 
ings, using piles of unequal length and spacing 
proportional to their required loading 


Pie Devers. Pile Driving Leads 135 ft 
Long Eng. News-Rec vol. 124, no. 25, Tune 
20, 1940, pp. 56-57 Description of San Fran 
cisco pile driver with leads 135 ft long, consisting 
of 35-ft structural steel top section put in place 
as unit, after timber portion had been erected 


PILes BRaRInGc CAPACTTY Pile Bearing 
Increased by Close Driving, W. Z. Lidicker 
Ene News-Re vol 25, no. 5, Aug. 1, 1940 
pp. 172-174 Test of close driving on pile 
bearing capacity: pile spacing of 3 ft increased 
load 60%; supplementary tests indicating effect 
of earth surcharge in increasing bearing power of 
lower layer in which piles are footed; results of 


timber pile tests; steel-bearing pile tests 


Pies, Concrete Concrete Pile Bents Re 
moved Intact by Crane-Operated Rig. Con- 
struction Methods, vol. 22, no. 6, June 1940 
pp. 46-49 Use of specially designed crane 
operated hoisting equipment and jet points for 
extracting, transporting, and re-installing 407 
existing four-pile bents for boardwalk relocation 
at Coney Island, New York; water supply for 
petting 

QuayYWwa.ts, Deston. Anwendungen der Erd 
drucktheorie bei der Berechnung von Spund 
waenden und Kaimauern, H G. Schuette 
Bauingenicur, vol. 21, no. 14/16, Apr. 15, 1940 
pp. 105-124. Application of modern theory of 
earth pressures to design of bulkheads and quay 
walls; friction within earth masses; distribution 
of resistance in earth masses; design of anchor 
structures; design of steel sheet-piling in bulk 
heads. 

Roaps AND STReers, CONSTRUCTION Road 
Construction on Peat Foundations, A iL. BD 
Markwick. Roads & Road Construction, vol. 17 
no. 203, Nov. 1939, pp. 343-345. Summary of 
published information on road construction on 
peat foundations; nature of peat; peat as foun 
dation; pile foundations: fascines; direct con 
struction on peat, excavation, displacement from 
beneath superimposed embankment by gravity 


blasting, and by water jetting. Bibliography 


Sous, Exploration of Soil Condi 
tions and Sampling Operations, H. A. Mohr 
Harvard Univ Graduate School Eng Publi 
No. 269, Soil Mechanics Series, No. 9, Feb. 1940 
53 pp., $1.25. Outline of methods of field in 
vestigation of soils, including peat, organic silt 
mud, dock mud, muck, river bed ooze, hardpan 
shale, etc methods of underground exploration 
for foundation purposes borings test pits 
test rods and sounding rods; geophysical meth 
ods; analysis of typical examples 


HYDRAULIC ENGINEERING 
LABORATORIES, CANADA New Hydraulic 
Laboratory of National Research Council 
J. B. Bryce and K. F. Tupper. Eng. J., vol. 23 
no. 7, Tuly 1940. po. 317-319. Plan and equip 
ment of new National Research Council Hy 
draulic Laboratory at Ottawa, Ontario; details 
of constant level tank, venturi meters, experi 
mental flume, etc 
Annual Report of Work Done 


ReSRARCH 
Cc. C. Inglis. A. R. Thomas 


During 1937-1938 


and D. V. Joglekar India Central Board of 
Irrigation—Research Publ.. No. 1, THR 1.38 


450 1939, 85 pp supp. plates Price Rs 7-8 
ot lle 6d Description of Poona Irrigation and 
Hydrodynamic Research Station; review of re 
search on many local irrigation, flood control 
and hydraulic problems, as well as research on 
such general problems as use of models for 
elucidating flow problems, exclusion of silt from 
canals, eradication of water weeds, seepage from 
canals, failing aprons, etc 


West AFRICA Le port de Pointe-Noire 
(A. E. FP.) Travaux, vol. 24, no. 89, May 1940 
123-129. Description of new port of Pointe 


pp 
Noire on Atlantic Coast of French Equatorial 
Africa design and construction of rubble 


mound and concrete breakwaters; results of 
hydraulic mode! tests of breakwaters 


HYDROELECTRIC POWER PLANTS 
ROLIVIA Hydroelectric Construction in Bo 
livia, J. K. Sexton. Eng. J., vol. 23, no. 6, June 
1940, pp. 256-263 Development of Bolivia 
hydroelectric developments in Choquetanga 
and Chatamarca valleys, having total capacity of 
63,000,000 kw-hr annually; design and construc 
tion of earth dams, canals, etc., using primitive 
means of transportation construction materials 
and supplies; labor. Before Eng. Inst. Canada 


Soura Carouma. Santee-Cooper Construc 
tion Operations. Eng. News-Rec.. vol. 124, no 
21. May 23, 1940, pp. 46-47. Progress report 
on initial stage of construction of dams of Santee 
Cooper project in South Carolina 
HYDROLOGY AND METEOROLOGY 

EARTHQUAKES, CALIFORNIA. Imperial Valley 


Earthquake. Bldg. Standards Monthly, vol. 9, 
no. 6, June 1940, pp. 6-15. Symposium of three 
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reports on Imperial Valley (California) earth 
quake of May 18, 1940: From Scientific Point 
of View, F. P. Ulrich; Building Inspector's 
Point of View, C. N. Dirlam; Review of Damage 
to Buildings, H. Colling 


EartTuguakes, Catrrornta. Imperial Valley 
Earthquake. Western Construction News, vol 
15, no. 6, June 1940, pp. 219-220. Records of 
effects of Imperial Valley earthquake, which 
occurred on May 18, and caused extensive dam 
age in towns of Brawley, Imperial, E! Centro. 
and Calexico, Calif., and surrounding territory 
discussed at meeting of Structural Engineers 
Assn. of Northern California. 


Ruwnorr. Preliminary Analyses of Runoff 
Data from Edwardsville Project, W. W. Horner 
Agric. Eng., vol. 21, no. 6, June 1940, pp. 223- 
226. Analysis of runoff data for three smal! water- 
sheds and terraced area near Edwardsville, IIl.; 
determination of infiltration capacity values 
Before Am. Soc. Agric. Engrs. 


Trpes, AvsTratia. Tides at Fremantle, 
Western Australia, A. Bennett. Dock & Harbour 
Authority, vol. 20, no. 235, May 1940, pp. 158- 
160. Study of tides at Fremantle, iste 
Australia, including author's original investiga- 
tions; tide records; range of tide; times of high 
and low water; prediction of tidal levels. 


WATERSHEDS, INFILTRATION. Construction, 
Operation, and Use of North Fork Infiltrometer, 
P. B. Rowe. U.S. Dept. Agric—Flood Control 
Coordinating Commitiee Miscellaneous Pubi., No 
1, Feb. 1940, 64 pp. Construction, operation, and 
use of North Fork Infiltrometer developed pri- 
marily for determining infiltration capacities of 
soils on large areas by sampling methods; in- 
filtration studies made at watercycle and soil 
experimental installations at North Fork, Calif.; 
relations of rainfall intensity and duration, sur- 
face runoff, surface detention, and depression 
storage to infiltration. Bibliography 


INLAND WATERWAYS 

Rivers, Irary. Ricerche Idrografiche nel 
Delta del Po, M. Visentini, Italy. Ministero 
dei Lavori Pubblici—U ficio Idrografico del Po— 
Pubi., No. 14, vol. 2, 1940, 175 pp. figs., diagrs.. 
charts, supp. plates. Report on climatological 
and hydrological study of delta of river Po, Italy; 
historical notes on Po River delta since ancient 
times; review of streamflow studies of Po River 
tributaries; research on silt transportation and 
salinity of Po delta; temperature studies. Oro- 
graphic changes in Po River delta. Bibliography 


IRRIGATION 

Brrer History. Influence of Mechanical 
Mind on Development of Irrigation Through 
Ages, E. B. Ball Water & Water Eng., vol. 42, 
no. 524, May 1940, p 180-184. Review of 
primitive and modern Khican and Asiatic mecha- 
nisms for lifting and storage of irrigation water. 


Humip Reorons. Determining Index of 
Supplemental Irrigation and Its Application 
* E. Staebner. Agric. Eng., vol. 21, no. 6, 
June 1940, pp. 215-217. Outline of methods de- 
veloped by Soil Conservation Service for deter- 
mining irrigation needs in Michigan, on basis of 
norma! rainfall and severity of drought. Before 
Am. Soc. Agric. Engrs 

Ipano. Idaho Project-—-Plan to Develop 
Irrigation and Power on Snake, R. J. Lyman 
Western Construction News, vol. 15, no. 6, June 
1940, pp. 207-210. Outline of reclamation proj- 
ect for development of storage on Snake River, 
near Hagerman, Idaho, with irrigation canal sys 
tem to deliver water to about 700,000 acres of 
land, with correlated production of 130,000 kw of 
hydroelectric power; proposed rock-and-earthfill 
dam to cost about $15,000,000; Snake River 
siphon 

MonrTana. Construction Features of Glendive 
Unit, D. R. Burnett. Reclamation Era, vol 
30, no. 5, May 1940, pp. 125-128. Construction 
of canals, siphon, wasteways, drops, etc., for 
irrigation of 17,000-acre unit of Buffalo Rapids 
Project, Montana 


Texas. Supply Canal for Lower Rio Grande 
Eng. News-Rec., vol. 124, no. 19, May 9, 1940 
pp. 90-91 Outline of proposed Rio Grande 
River irrigation project, including $60,000,000 
canal and reservoir, to carry 3,000 cu ft per sec 
from diversion at Rincon 168 miles to Brownsville 
Tex., to remedy threatened water shortage’ land 
and water supply conditions 


LAND RECLAMATION AND DRAINAGE 

Mempnts, TENN Malaria and Drainage 
Ditches Combined Effectively. Am. City, vol 
55, no. 7, July 1940, pp. 62-63 and 74. Design 
of open ditches and reinforced concrete box 
culverts for combined drainage and malaria 
control in Memphis, Tenn 


MATERIALS TESTING 

Concrete. Test Wear Resistance of Concrete 
Floors with Portable Machine. Concrete, vol 
48, no. 4, Apr. 1940, pp. 5-6. Wear resistance of 
concrete, and how such resistance is influenced 
by variations in mix, by different types and grad 
ing of aggregate, by C/W ratio, and by factors 
such as methods of finishing, dust coats, and 
liquid surface treatments, has been determined 
through series of tests conducted at National 


Vou. 10, N 


Bureau of Standards with portable 
developed especially for purpose ‘ ie 


CONCRETE MIXING Application of me of 
Newer Concepts to Design of Concre+ Mines 
W. M. Dunagan. Am. Concrete 
11, no. 6, June 1940, pp. 649-684 Experi me 
study leading to basic solution for pri a 
proportioning concrete mixes by demor ratin 
how certain of older ideas and more rec: th . 
ries fit into common picture; use of We meneh 
equation to compute ideal gradings: es: mation 
of preliminary mixes prior to trial batch wher 
workability is important factor; application of 
principles to mix design and mix adjustment 
Bibliography. 

PORTS AND MARITIME STRUCTURES 

_ Wasutncton, D.C Improvement of Wash 
ington Channel Waterfront, Washington D.C 
Dock & Harbor Authority, vol. 20, no. 23% June 
1940, pp. 177-181. Report on recent improve 
ments of waterfront of Potomac River in Wash 
ington, D.C., including construction of commer 
cial piers and yachting facilities; typical a, 
rangement of yacht stalls. 


RAILROADS, STATIONS, AND TERMINALS 


RAILROAD CONSTRUCTION, CALIFORNIA 30. 
Mile Line Diversion on S. P. Involves Heavy 
Work. Ry. Age, vol. 108, no. 25, June 22. 1946 
pp. 1108-1113 Description of project under 
way in upper Sacramento River Valley designed 
to circumvent Shasta Dam Reservoir, which re 
quired 12 tunnels, 8 bridges, and extensive grad 
ing 
ROADS AND STREETS 

Arrport Runways. Airport Surfacing, G. H 
Beddoe Can. Aviation, vol. 13, no. 5. May 
1940, pp. 20-21, 34 and 39. Practical and ex 
perimental discoveries in treatment of soils and 
surfaces for runway constructien. 


BITUMINOUS Tar Carpets, G. H. Puidge 
Roads & Road Construction, vol. 18, nos. 206 and 
207, Feb. 1940, pp. 39-40, and Mar., pp. 60-41 
Study of factors affecting behavior of thin bi 
tuminous road surfacing; effect of properties of 
binder; viscosity characteristics of tar: adhesion 
of tar to stone; changes in tar on exposure 
design of carpet mixture; coarse and medium 
texture tar carpets; fine texture carpets: hot 
process carpet; method for control of tar carpet 
manufacture Before Pub. Works, Roads & 
Transport Congress 


Brrumtnovus. Tests on Bituminous Mixtures 
Made with Stone Screenings, A. T. Goldbeck 
Crushed Stone J., vol. 15, no. 2, Apr.-~May 1940 
pp. 3-9. Stone screenings when mixed with bi 
tuminous material are found to make exception 
ally stable surfacing for roads, parking areas 
airports, driveways, and sidewalks 


CANADA Trans-Canada Highway Officially 
Designated Route Coast to Coast, W. M. Dick 
son. Roads & Bridges, vol. 78, no. 6, June 1940 
pp. 12-13 and 110-111 Description of route of 
nearly completed Trans-Canada Highway from 
Halifax to Vancouver 


Construction. Recent Highwav Engineering 
Works in Union of South Africa, B. H. Knight 
Roads & Road Construction, vol. 18, no. 210 
June 1940, pp. 118-120. Methods and equip- 
ment used in carrying out recent road construc 
tion program in South Africa, including roads of 
water-bound and cement-bound macadam 


Curves. Safe Sharp Curve, BE. L. Stewart 
Eng. News-Rec., vol. 125, no. 5, Aug. 1, 1940, p 
175. Description of curve layout intended to cut 
down accidents on small-radius road bends 


Eartu Bortnc Macuines. Cutting Down on 
Pavement Cuts Eng. News-Rec., vol. 125 
no. 3, July 18, 1940, pp. 98-99. Description of 
horizontal earth drill for boring holes from 4 to 
14 in. in diameter, used in Chicago suburbs when 
installing gas pipe and conduits under streets 
roads, trees, shrubbery, and lawns; drill works 
from small cut made at edge of pavement or 
lawn, pushing series of detachable augers through 
any type of ground except solid limestone 


ELevatep. Report of Committee on Ble 
vated Highways. Am. Road Bldrs." Assn Bul 
No. 64, mtg. Jan. 29-Feb. 2, 1940, 16 pp Com- 
mittee report reviewing recent American practice 
in planning and construction of elevated nigh 
ways; advantages and disadvantages o! ele 
vated highways, estimated costs of superhigh 
ways. 

EXPERIMENTAI Experimenta! Cement -Soil 
Levee Road, L. B. Wilby. Military Exer vol 
32, no. 184, July-Aug. 1940, pp. 260-262. Com 
struction and performance of stretch of expen- 
mental road, approximately mile ‘ong, 
located on top of levee in vicinity of Kaven® 
wood, La., conuecting State Highways 
and 41, so that these roads could contio é 
used when Morganza Floodway its 
costs; possibilities of use of cement soibstabsliza 
tion for military purposes 

Ick Controt. Use of Common 5a’ 
moval of Ice on Concrete Roads, A k ie 
Roads & Road Construction, vol. 15 oneal 
May 1940, pp. 98-101. Report om expen" 
studies made at Road Research Laborator 
Department of Scientific and Industria 
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WHEN YOU USE THIS PIPE 


e Why worry about those difficult 
«ewer conditions? You can install 
Acbestos-Bonded Armco Sewer 
Pipe and forget them. This durable 
pipe gives you extra protection 
against corrosion or erosion and 
has adequate strength to safely 
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meet every sewer requirement. 

Shifting soils or unstable founda- 
tions will never disjoint an Armco 
sewer. Sturdy band couplers see to 
that by producing a continuous con- 
duit of balanced strength and de- 
sign. Joints can be made soil- and 
water-proof. What's more, because 
of its flexible corrugated metal de- 
sign, you can install Armco Pipe in 
deep trenches or under shallow 
cover without fear of crushing or 
breaking. Material durability is as- 
sured by a smooth bituminous pave- 
ment that guards the bottom against 


ASBESTOS-BONDED 
= ARMCO SEWER PIPE 


erosion and a full coating of the 
same material for protection against 
acid, alkalies and gases. Lasting ad- 
hesion of the bituminous coating is 
made possible by ARMCo’s exclusive 
Asbestos-Bonding process. 

Set your mind at rest on that next 
tough sewer job by specifying 
Asbestos-Bonded Armco Pipe. 
Then you'll be protected. And re- 
member, that with all its advan- 
tages, ARMCO Pipe usually costs less 
in the long run. Write us for facts. 
Armco Drainage Products Associa- 
tion, 5028 Curtis St., Middietown, 0. 
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of Great Britain on effect of sodium chloride on 
road surfaces; effect of salt treatments on rate 
of disintegration of frozen concrete; effect of 
age of specimen, method of treatment, water- 
cement ratio, and type of aggregate on damage 
caused by salt. Bibliography 


INTERSECTIONS Design of Stoney Creek 
Traffic Circle, F. S. Hutton. Roads & Bridges, 
vol. 78, no. 7, July 1940, pp. 18-19 and 54. De- 
sign and construction of traffic circle on Queen 
Elizabeth Way at Hamilton, Ontario, under 
passing single-track railway line that cuts across 
its diameter; bulk excavation; drainage system; 
concrete pavement 

PENNSYLVANIA. Streamlined Mountain Thor- 
oughfare. Better Roads, vol. 10, no. 7, July 1940, 
»p. 13-14 and 31-32. Design and construction 
Reames of Pennsylvania Turnpike described in 
many previously indexed articles 


RAILROAD Crosstncs, Gates at 
Seven Alton Crossings Ry. Age, vol. 108, no. 
0, Mar. 2, 1940, pp. 410-412. Complete 24-hour 
protection for entire town of Lincoln, Ill, ac 
complished by closing five crossings and installing 
short-arm gates with signals at remaining seven. 


Roap MarTertacs, Graver. Chemical Treat- 
ment of Chert-Gravels for Use in Base-Course 
Construction, E. A. Willis and P. C. Smith. 
Pub. Roads, vol. 21, no. 4, June 1940, pp. 65-68 
and 80-81 Results of circular track tests of 
Alabama chert; gravels treated with hydrated 
lime and tar; rate of surface displacement of 
track sections under traffic; comparison of 
densities obtained by laboratory compaction 
tests and hy testing on circular track 


Som CEreMENT Soil-Cement Road Building 
in Hilly Country, J. BE. Wood. Concrete, vol. 
48, no. 6, June 1940, p. 6. Unusual features of 
soil cement road construction project in Carroll 
County, Md., described 
SANITARY ENGINEERING 

Mosgurtro ConTRO! CANADA Mosquito 
Control in Ottawa District, A. K. Hay and 
Cc. R. Iwinn. Water & Sewage, vol. 78, no. 7, 
July 1940, pp. 12-13 and 48-50. Review of 
mosquito control methods and activities in 
Ottawa district between 1936 and 1939; annual 
cost of mosquito control 


SEWERAGE AND SEWAGE DISPOSAL 
Burrato, N.Y. Sewage Treatment at Buffalo, 
New York, G. E. Symons, C. R. Velzy, and B 
Morey Am. Inst. Chem. Engrs Trans., vol. 
36, no. 3, June 25, 1940, pp. 325-344. Descrip- 
tion and diagram of new sewage treatment 
works; flow sheets of sewage treatment process 
and solids disposal process; data on sewage treat 
ment and solids disposal for 1939; data inter- 
preted from standpoint of operating results; 
abnormal conditions of operation occurring dur 
ing year; application of data to solids balance; 
difficulties of such application. Bibliography. 


CIRCLEVILLE, ONTO Two-in-One Chemical 
Plant for Strawboard Wastes, Sewage, E. F 
Leist Sewage Works Eng. & Mun. Sanitation 
(formerly Mun. Sanitation), vol. 11, no. 7, July 
1940, pp. 330-332. Description of new chemical 
precipitation sewage disposal plant of Circle- 
ville, Ohio, treating both domestic sewage and 
strawboard wastes, having total capacity of 3 
mgd; method of treatment; difficulties in opera- 
tion of plant; strawboard waste problems. 


Excetstor, Minn. Small-Town Plant for 
Sewage Treatment Am. City, vol. 55, no. 8, 
Aug. 1940, pp. 35-37. Description of new sewage 
disposal plant of Excelsior, Minn., serving popu- 
lation of 1,200, including comminutor and clari- 
fier, and trickling filter; sludge digestion and 
disposal; odor control 


or TREATMENT AND DISPOSAL. 
Treatment and Disposal of Plant Effluent. 
Sewage Works Eng. & Mun. Sanitation (formerly 
Mun. Sanitation), vol. 11, no. 7, July 1940, pp. 
341-342 Discussion by sewage disposal plant 
superintendents of methods of treatment and 
disposal of sewage plant effluent, maximum and 
minimum flow of diluting water, effect of character 
of stream on treatment processes 


Osuxosn, Chemical Treatment at 
Oshkosh, R. W. Frazier. Sewage Works Eng. & 
Mun. Sanitation (formerly Mun. Saniiation), vol 
11, no. 7, July 1940, pp. 324-326. Description 
of new 6-mgd sewage disposal plant at Oshkosh, 
Wis., designed to provide grit removal and pri- 
mary settling; addition of floc-forming chemicals, 
mixing and flocculating apparatus; final settling 
and chlorination of effluent and influent; flash 
mixing and flocculation; gas engine generators; 
summary of operation and equipment. 


PLANTS, OreRaTiIon. Improving Operation of 
Small Sewage Treatment Plant, C. G. Weber 
Water Works & Sewerage, vol. 87, no. 7, July 
1940, pp. 309-313. Report on 4-year experience 
in operation of 3-mgd sewage disposal plants of 
Annapolis, Md.;_ chlorination improvements; 
sludge pumping sludge disposal; elutriation 
experiences; savings in chemical costs; sludge 
mixing arrangement; “Annapolis” automatic 
sludge-weight-recorder. 

Sewers, MAINTENANCE AND Reparr. Sewer 
Servicing in New York, C. W. Williams. Sewage 
Works Eng. & Mun. Sanitation (formerly Mun. 


Sanilation), vol. 11, no. 7, July 1940, pp. 327-329. 
Review of New York City practice in routine 
cleaning of sewers and trapped catch basins; 
sewer cleaning machines; dushing with hose; 
sewer repair gangs. 

TRICKLING Trickling Filters, M. Levine. 
Water & Sewage, vol. 78, no. 7, July 1940, pp. 
10-11 and 42-47. Experiments with trickling 
filters at lowa Engineering Experiment Station; 
data for full-size plants designed on basis of 
these experiments to treat concentrated packing 
house wastes; effect of bottom ventilation on 
purification of creamery wastes; effect of dosing 
cycle on purification by coarse-grained trickling 
filter and on distribution of rates of discharge 
wastes from filter; comparison of efficiency of 
various systems of trickling filters. 
STRUCTURAL ENGINEERING 

ALIGNMENT CHARTS. Mathematics of Align- 
ment Chart Construction Without Use of De- 
terminants, J. R. Griffith. Ore. State College— 
Eng. Experiment Station—Bul. No. 12, Nov. 
1939, 39 pp. Determination of alignment chart 
characteristics by basic equations and solution of 
two equations simultaneously; method is con- 
fined to those equations that are adjustable to 
type of expression resulting in parallel-scale 
monograph; coordinates and devices for obtain- 
ing rectangular coordinates, logarithmic coordi- 
nates and reduction diagram; examples of applica- 
tion. Bibliography. 


CHEMICAL EQUIPMENT Selecting Materials 
of Construction, H. L. Maxwell. Chem. & Met. 
Eng., vol. 47, no. 7, July 1940, p. 471. Author 
offers suggestions for guidance of engineers who 
are faced with necessity of selecting materials 
from which to fabricate piece of equipment. 


Fioors, Bases. Flooring Bases and Under- 
lays, J. G. Robertson. IJndia-Rubber J., vol 
99, nos. 25 and 26, June 22, 1940, pp. 586-588, 
and June 29, pp. 599-600, (discussion) 604-605. 
Notes on surface conditions of base apart from 
its soundness; various types of bases and under- 
lay described, including concrete bases, wood 
flooring, compound concrete floors, underlays, 
asphalt, magnesite composition, and latex rub- 
ber underlays; rubber laying on stairs and on 
ships. 

FRAMED Structures, Stress ANALYsIs. Nou- 
veaux essais sur modéles de noeuds rigides, F. 
Campus Ossature Mitallique, vol. 9, no. 3, 
Mar. 1940, pp. 125-142. First part of report 
on theoretical studies and laboratory tests of 
rigid connections of joints in frame structures 
such as trusses, bents, etc. Bibliography. (To 
be continued.) 


Riorp Frame Bripces, Hinces. Investiga- 
tion of Rigid Frame Bridges, Part III, R. W. 
Kluge Ill. Univo-—Eng. Experiment Station— 
Bul. No. 322, vol. 37, no. 29, Mar. 12, 1940, 33 
pp. 40 cents. Results of tests of structural be- 
havior of various types of hinges adaptable to 
concrete rigid frame bridges, their elastic and ul- 
timate strength under vertical loads and under 
inclined loads, their resistance to angular rota- 
tion; effect of plastic flow on resistance to rota- 
tion 

Roor Trusses. Timber Trusses Support 
Roofs Over 2'/: Acres of Shops. Eng. News- 
Rec., vol. 125, no. 3, July 18, 1940, p. 85. Fea- 
tures of 72 timber trusses with spans 50 to 130 ft 
long used in new shipyards at Tacoma, Wash. 


Trusses, ALumtnum A.LLoy. Tests of 28-Foot 
Span Aluminum Alloy Trusses, R. L. Templin, 
E. C. Hartmann, and H. N. Hill. Aluminum 
Company of America—Aluminum Research Labo- 
ratories—Tech. Paper No. 3, 1940, 40 pp. 
Report on static load and vibration tests, within 
elastic range, on pair of aluminum alloy trusses; 
comparison of measured and calculated deflec- 
tions, primary stresses and secondary stresses 
under various panel point loadings; effect of 
changing gusset plate thickness; behavior of 
single-angle web members compared to that 
of double-angle web members; comparison of 
measured and calculated frequency of vibration. 


SURVEYING 

Roaps AND Srreers. Banking of Dual Car- 
riageways, H. Criswell. Roads & Road Con- 
struction, vols. 17 and 18, nos. 203, 204, 205, 
206, 207, 208, 209, and 210, Nov. 1939, pp. 331 
334; Dec., pp. 358-360; Jan. 1940, pp. 4-7; 
Feb., pp. 26-29; Mar., pp. 50-52; Apr., pp. 72- 
74; May, pp. 95-97; and June, pp. 114-116. 
Outline of five methods of design of supereleva- 
tions for dual roadways; numerical examples; 
tables of relative and real gradients of channels; 
vertical curves at intersections of various channel 
gradients; offsets from tangents to curves; effect 
of vertical curves on cross-fali of carriageways; 
setting out; verges, footpaths, and cycle tracks; 
drainage 
TUNNELS 

Concrete Lintnc. Labor Cost in Lining 
Small Tunnel with Concrete Pump. Concrete, 
vol. 48, no. 5, May 1940, pp. 3-4. Notes on 
lacing concrete by pipe line in construction of 
alf-mile section of mouolithic concrete sewer 
tunnel, 54 in. in diameter, in Gary, Ind.; de- 
scription of equipment and general procedure. 


_Evectric Licut ANnp LIGHTING. Daytime 
Lighting for Tunnel Entrances. Eng. News- 


Vou. 10, No. 


Rec., vol. 125, no. 1, July 4, 1940, p. 43 hart 
by General Electric engineers Nela 

ark, showing day-time lighting requireme »;, for 
tunnel entrances to give eyes chance to readjust 
themselves to comparative darkness after avin 
been accustomed to several thousand feet. 
candles of daylight. 

Supways, Curcaco, Ir. New Chi 
Underground Railway, R. Butler. 
(London), vol. 35, no. 407, May 1940, ; rt 
150. Design and construction of first 8-mile line 
of new Chicago subway; description pre 
fabricated tubes for river crossing; soil sam, ling 
primary lining; central batching plant; shi. ids. 

VEHICULAR NETHERLANDS. Le tunnel sous 
la Meuse a Rotterdam, J. P. Van Bruggen 
Travaux, vol. 24, nos. 85 and 87, Jan. 1940 pp 
1-10, and Mar. pp. 78-86; see also Ci» Eng 
(London), vol. 35, no. 406, Apr. 1940, p. 96 Re 
port on design and construction of 4-lane vehicu- 
lar tunnel, 1,070 m long, under new Meuse 


for pedestrian tunnel, etc.; construction of 
tunnel sections on dry land, their launching and 
sinking onto river bed; features of foundations 
of ventilating structures; tunneling in river 
banks; tunnel services; mechanical and electric 
equipment. 

VeHIcuLaR, Utan. Construction of Bingham 
Copperfield Vehicular Tunnel, L. S. Breckon 
U.S. Bur. Mines—Information Cir. No. 712% 
July 1940, 12 pp. Description of methods and 
equipment used in constructing 6,975-ft vehicular 
tunnel, with dimensions inside concrete lining 
16 ft 4 in. wide and 10 ft high above finished road. 
way surface, topped by arch sprung to radius of 
8 ft 2in.; grade is 6.43%; tunnel is for one-way 
traffic, diverting route away from Utah copper 
open-cut mine ore body; it also carries water 
sewage, pipe lines, and electric cables. 

Water Suppty, New York. Billion Gallons 
Not Enough, C. M. Clark. Eng. News-Rec 
vol. 124, nos. 15, 16, 19, amd 23, Apr. 11, 1940 

. 83-85; Apr. 25, pp. 54-58; May 9. pp. 84 

; and June 6, pp. 67-70. Illustrated descrip 
tion of Delaware project, New York City, in 
cluding three reservoirs and 85-mile rock tunne! 
aqueduct; laying out route of tunnel to provide 
interconnection with Catskill and Croton sys 
tems and assure good rock conditions and flexible 
operation; design considerations affecting aque 
duct construction; shaft and tunnel lining: roof 
sup ; grouting; drawing off water through 
shafts. 

WATER PIPE LINES 

Stpnons, Street. Siphon Self-Supporting in 
Long Spans, P. J. Bier. Eng. News-Rec., vol 
124, no. 25, June 20, 1940, pp. 60-63. Description 
of concrete pipe and welded steel pipe irrigation 
siphon, 10 ft 3 in. in diameter, 1,723 ft long, across 
Shoshone River at Cody, Wyo., featuring un 
supported pipe span 150 ft long; details of ring 
girders for preventing distortions in pipe shell at 
points of support; fabrication of stee! pipe; radi 
ographic examination of field welds; testing 
siphons for leakage. 


WATER RESOURCES 

Surrace, MASSACHUSETTS. Westfield River 
Mass. State Planning Board—Drainage Basix 
Study, No. 6, 1939, 84 pp., figs., tables, diagrs 
Study of geography and of Westfield 
River watersheds in western Massachusetts 
review of interrelated water problems such as 
supply, flow, power, and pollution and their rela 
tions to recreation, land use, transport, and other 
aspects of state plan; Westfield River floods and 
their frequencies 

Surrace, Texas. Summary of Records of 
Surface Waters of Texas, 1898-1937, C. EB. Ells- 
worth. U.S. Geol. Survey—Water-Supply Paper 
&50, 1939, 154 pp., 20 cents. Records of stream- 
flow at gaging stations and other points of Texas 
streams collected by U.S. Geological Survey and 
other agencies; tables of minimum and maximum 
discharges showing unprecedented records of 
flood flow. Bibliography. 

WATER TREATMENT 

Catrrorn1aA. Softening Plant of Metropolites 
Water District of Southern California—t!!, © 
P. Hoover, M. Montgomery, and W. W 
Aultman. Water Works & Sewerage, vol. 87, 20 
7, July 1940, pp. 293-298. Features of plant de 
sign; special carbon handling; flocculators 
clarifiers; surface wash for filters; up-flow zeolite 
units; brine economy. Bibliography. 

Los ANGELES. Boron Creates Special Prob 
lems in Los Angeles Water Supply. Eng. New! 
Rec., vol. 125, no. 3, July 18, 1940, pp. 113-114 
Results of study of sources of boron contained 
in Owens Valley water supply of Los Angeles 
Calif., in quantities injurious to growth of «trus 


trees; reduction of boron content by ding 
of irrigation water over natural filtering grounds 
in which practically all of boron is absorbed belore 
water is delivered to Los Angeles aqueduct 
WATER WORKS ENGINEERING 
Berutenem, Pa Mountain Water fo 
Bethlehem. Eng. News-Rec., vol. 125, 2° l, 
July 4, 1940, pp. 36-38. Description pro- 
posed mountain water supply for Bethieh Pa 
to cost $3,900,000, involving constr .] r 
earth-fill dam (140 ft high), 23 miles es 


36-in. reinforced concrete pipe lines, ® 
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SECTION C-C 


CONTROLLING 80,000 HORSEPOWER 


How nearly 80,000 horsepower of potentially destruc- 
tive energy will be controlled at the proposed 
Loyalhanna, Penna., flood control dam is shown in 
these Typhonite Eldorado drawings. This conduit out- 
let design was developed from model studies made 
at one of America’s leading hydraulic research labora- 
tories for the U. S. Army engineers. The degrees used 
were H, HB, 2H, 3H and 4H. 

The proposed dam, a concrete gravity type, has 
4 rectangular conduits, 5.67 feet wide and 7.00 feet 
high. The jet deflectors will fan out the water as it 
issues from the conduits, preventing dangerously 
swift currents that would undercut the end sill. Since 
the issuing jet is not constricted, conduit capacity is 
nearly as great as it would be without deflector and 
housing Other advantages are simplicity, low cost 
and efficiency. Construction details are shown in the 
Typhonite Eldorado drawings. 

Typhonite Eldorado Pencils’ clean, opaque lines, 
strong points and accurately graded degrees make 
them a favorite with engineers and draftsmen. 


FREE—You can obtain a blueprint or a black and white 
copy of this design for your drafting room by writing to 
the address below. Ask for design No.38-J10, and specify 
blueprint or black and white. This offer is good only for 


one month from appearance of this advertisement. 


*TYPHONITE is a new form of natural graphite, used 
exclusively by Dixon in making leads for Eldorado pen- 
cils. Typhonite consists of extremely minute particles of 
controlled size produced by a whiriwind or typhoon of 
super-heated steam. This new exclusive Dixon process 
is one of the reasons why Eldorado pencils hold their 
points longer, give off freely, and make such opaque 


lines and figures. 


PENCIL SALES DEPARTMENT, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J. 
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ON BIG CONCRETE JOBS 


‘tie faster with 
Richmond lies 


safe working Gadi of 


Leading designers and builders of con- 
crete structures appreciate the wide 
strength range of Richmond Ties—the 
absolute uniforriity of product—and 
the whole-hearted service of the Rich- 
mond Design and Estimate staff. 
Richmond Tying Devices assure: 
LOWER TIE COSTS—With Rich- 
mond Ties you use the most economical 
ties to fit the job. They cost less than 
wire, band, or rod ties, and you buy 
only the ties. All working parts are 
returnable for full credit—without 
rental charges. 

FASTER FORM WORK—You can 
erect forms faster, strip quicker, space 
studs and walers wider, and use fewer 
ties when Richmond helps plan your 
job. 

BETTER FORMS—Richmond Ties 
are built to the strength your job de- 
mands, and to maintain correct form 
alignment. Some keep embedded 
metal any specified distance up to two 
inches back from the finished face, 
others may be completely extracted. 
There are dollars to be saved by the 
use of Richmond Ties on the job you 
have now. Without obligation, let us 
help you figure the form tie costs, for 
big jobs or residences. 


SEE SWEET’S 3-51 


RICHMOND SCREW 
ANCHOR CO., INC. 


251 Bush Street 
Brooklyn, New York 


VoL No, 


Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturers 


“Cat” Diesel Electric 


TO ROUND OuT its popular line of Diesel 
electric sets, Caterpillar Tractor Co. has 
announced two new models, the 88-41 and 
the 77-34. Both are powered by four- 
cylinder Diesel engines. The 88-41 de 
velops 41 kw at 900 rpm, when equipped 
with radiator fan. Without fan, kilowatt 
rating is 44. The 77-34 develops 34 kw 
at the same rpm when equipped with fan. 
It is rated at 36 kw without fan. Both 
ratings are for the polyphase, 60-cycle set. 
Single phase ratings are slightly lower. 

The sets are completely self-controlled, 
requiring no gadgets other than a circuit 
breaker. They are easy to install, and 
can be set up and running in less than an 
hour after delivery. Inbuilt regulation 
enables the sets to pick up relatively large 
motor loads with a minimum of light flicker 
and voltage drop. There are only three 
operating adjustments on the engines, and 
none of these involve the fuel system 
The generators are direct-connected, 
rotating field type, available as 3-phase or 
single-phase, 60-cycle or 50-cycle, and 
with a wide variety of voltages. 


20-Ton Emergency Jack 


AN EMERGENCY jack, that has a full 20- 
ton lifting and holding capacity on either 
the cap or toe lift, has been announced by 
Templeton, Kenly & Co., Chicago, IIL 

Designated No. 2030, this jack is 30 in. 
high, has a full 17*/;, in. lift and weighs 167 
lb with complete equipment. Besides 
lifting on cap and toe, it lifts on the aux- 
iliary shoe which hooks into the cap or on 
the chain with grab hook end, any link of 
which can be engaged with the recess in 
the cap. It also tilts on its base for jack- 
ing at an angle, and can be used horizon- 
tally for pushing, spreading, or pulling by 
using the chain. 


New Rex 10-S Mixer 


CHAIN Batt Co., Milwaukee, Wis., an- 
nounced a new Rex 10-S Mixer, with an air 
cooled motor, similar to the motors suc- 
cessfully used on Rex 5-S and 7-S Mixers. 
Besides the new power, with its many well- 
known advantages, the new Rex 10-S 
Mixer incorporates all the Rex features: 
Rex Shimmy Skip, Rex outside pivoted 7 
sec discharge, Rex modern drum, Rex 
positive water system and freeway valve, 
Rex Timken drum rollers, Rex chain drive 
and Rex fully enclosed transmission coun- 


tershaft. 


Compact F-M Magnetos 


THE DEVELOPMENT of a compact, highly 
adaptable new series of magnetos, in 1-, 
2- and 4-cylinder units, designated as the 


Type FM-J, is announced by the Magneto 
Division of Fairbanks, Morse & Co 

The advanced design of the Type FM-} 
magnetos centers around the powerful die. 
cast alnico rotor. Due to its great mag. 
netic strength the ignition spark is of fylj 
heat and intensity although the size of the 
unit has been considerably reduced. Sim. 
plicity of construction provides Sturdiness 
and dependability in operation, and readily 
made field adjustments, when necessary 


All magneto units are sealed in dust and 
moistureproof housings, and are per 
manently lubricated. The jump-spark 
distributor of the Type FM-J4 operates 
in a separate compartment through which 
air is constantly circulated. 

Wide adaptability of application is se 
cured by means of demountable flange and 
base plates. Both standard and special 
flanges are available, as well as standard 
SAE and special design base plates. The 
basic magneto unit furnished is suitable 
for 35 mm shaft height base mounting 
without adapter plates. Impulse coup- 
lings and drive members which cover a 
large number of applications are also avail- 
able, making the complete Type FM-] 
magnetos suitable for both original and 
replacement applicaiions. 


“Industry's Challenge to 
Research” 


THE QUESTION, “What new product, 
process, or material might industrial re- 
search develop that would be valuable to 
YOUR industry?” has been put to Amen 
ca’s outstanding industrial leaders, by the 
Liberty Bank of Buffalo, N.Y. A coo 
densed report, based on 1,042 answers, and 
indicating those items most urgent from 
the standpoint of National Defense, should 
be of value to many. civil engineers and 
manufacturers. It covers such industries 
as: Aeronautics, agricultural equipment, 
air conditioning and heating, automobiles 
building and construction, ceramic 
chemicals, electrical equipment, fuel, glass 
insecticides and fungicides, instruments 
machinery and machine tools, metals 
paints and finishes, petroleum ange 
phy, plastics, railroad equipment, - 
wood. A copy of this report will be se 
to manufacturers and engineers writing on 
their letterheads, so long as (" supply 


lasts. 
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Present day production de- 


mands split-second timing. 
Waiting for prints cannot 
be tolerated. 


The new fast-printing Model 
“F" Whiteprint Machine de- 
livers a finished dry devel- 
oped Ozalid whiteprint made 
from an average pencil trac- 
ing in less than 2 minutes. 


it makes prints right on the 
job ... quickly . . . without 
washing, fixing, drying or 
trimming. You get prints 
when you want them... 
when you need them. 


Send for Model “F’’ circular 
and free booklet of dry de- 
veloped Oralid prints. 


ONLY OZALID HAS 
DRY DEVELOPMENT 


CORPORATION 


“ ANSCO ROAD -*-JOHNSON CITY, N.Y. 
in Conede ~ HUGHES OWENS CO. LTO. 


Truck-Powered Ditching 
Machine 


Tue Buckeye Traction Ditcher Co., 
Findlay, Ohio, announce the Model 16-S 
Utility Trenching Machine, which is 
mounted on and powered by a standard 
l'/e-ton truck with dual tandem rear 
wheels. 

The rotary wheel excavator digs to a 
depth of 5'/, ft, cutting a clean trench up 
to 22 in. wide. The spoil can be discharged 
to either side of the machine. Power from 
the specially built transmission is delivered 
to the excavating wheel through the pat- 
ented constant-center drive which pro- 
vides for digging speeds up to 10 ft per min. 
One man at the controls just back of the 
truck cab can dig from 2,000 to 5,000 
lineal ft of trench per day depending on soil 
conditions. The 16-S, it is claimed, fol- 
lows any line, straight or curved, digs up 
and down steep grades and excavates 
gumbo, hardpan, and impacted gravel. 
The excavator wheel is hoisted clear of the 
ground when the truck is being made ready 
to move to a new location. With the dig- 
ging wheel in raised position, the overall 
height is only 11 ft. The Model 16-S is 
an addition to the line of Buckeye Trench- 
ers designed for every trenching require- 
ment. 


Hydraulic Feeder Pump 


For THOSE situations where electric 
current or usable rotary power is not avail- 
able, Proportioneers, Inc., have developed 
their All-Hydraulic Chlor-O-Feeder. 

This feeder is capable of handling hypo- 
chlorination in water supplies as large as 
1'/, (or more) million gal per day. At 30 
Ib pressure of operating water, it may be 
adjusted from 30 strokes per min down to 
zero by simple setting of speed control 
valve. At 60 lb pressure it can operate 
from 60 strokes per min down to zero, de- 
pending on hand setting. As water pres- 
sure decreases, the possible top stroking 
rate decreases. These units have operated 
on pressures as low as 9 per sqin. Waste 
water consumed by this all-hydraulic 
machine is low, amounting to only four or 
five times the daily quantity of reagent 
fed, so if 10 gal of hypo-chlorite solution 
per day are fed, waste of water will only be 
50 gal per day. 

Like all Chlor-O-Feeders, the hydraulic 
unit is cased in a standard package, which 
includes everything necessary for a com- 
plete installation. 


Automotive Diesel 


CATERPILLAR Tractor Co. has an- 
nounced a four-cylinder, 60-hp, automo- 
tive Diesel engine, called the Model D312. 

The engine is a four-stroke, valve-in- 
head, water-cooled model with a bore of 
4'/, in. and a stroke of 5'/; in. Maximum 
horsepower is developed at 1800 rpm, and 
maximum torque of 193 Ib ft at 1200 rpm. 
Piston displacement is 312 cu in. Pistons 
are of aluminum alloy. The block, 
cylinder head and crankcase unit are in 
cast alloy iron. There are five main 
crankshaft bearings, with a total surface 


VoL. 10, No. 39 
of 89.5 sq in. Crank pin bearings 2s/, 
in. in diameter and 1°/s im. in longth 
There is a crankshaft torsional wi ation 
damper. Water circulation is by imp 
with the operating temperature the 
water controlled by thermostat. re is 


an air-cooled type lubricating oi! cooler 
provided. Pressure lubrication is provided 
to all main and crank pin bearings, cam. 
shaft bearings, valve operating mechanism 
and timing gears. 

The engine fuel system is manufactured 
by Caterpillar Tractor Co., and features 
solid injection into precombustion cham. 
bers. There is an individual pump and 
valve for each cylinder; and the system is 
factory set, requiring no adjustment in the 
field. For replacement installations, “Cat. 
erpillar’s’’ Model D312 engine is offered 
as a complete unit, equipped with a five 
speed Spice No. 2553 transmission and 
13 in. single plate clutch. 


Dragline Bucket 


Tue “BIGLope,”’ a new streamlined, all- 
welded dragline bucket for general service. 
has just been placed on the market by the 
Harnischfeger Corp. of Milwaukee, Wis. 

Special features of the “Biglode” in- 
clude “‘balanced’’ construction for easier 
handling, simplified design—with arch, 
body, hitch plates, bucket lip and runners 
welded into a single unit to provide 
greater strength, and flared lip-and-teeth 
assembly to provide digging action similar 
to a round-nose shovel. The P&H “Big- 
lode” dragline bucket is available with 
capacities from */s to 4 cu yds. 


Pneumatic Wrenches 


THREE NEW SIZE reversible wrenches, 
with bolt size capacity of */s in., °/s in 
and */, in., respectively, have been de 
veloped by Chicago Pneumatic Tool Co, 
6 East 44th St., New York, N.Y. 


Each of these Power Vane Wrenches 
employs a slow speed rotary motor which 


is simple in design, efficient in operatio® 
and economical in maintenance. They 
have no gears or resilient member ee 

1 short 


driving unit. Light in weight an 
overall length, they are extremely casy tc 
handle. 
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vi to fill? 
Vis. That's Alumium Paint, properly used... as 
” in- Is there an opening, or can one be made, 
Ser this man of out- moisture proof as a duck's back. Aluminum 
; standing ability? In every respect he 
norte is uniquely equipped to fit perfectly into WV. 
im your scheme Somewhere in our files of over 5000 pro- ss Paint made with REYNOLDS SUPERIOR PIG- 
—~ fessional applicants we have him selected and classified 
“Big- as to his special talents. Define your exact requirements MENTS protects steel, concrete and wood 
with to us and it will take but a moment to pick him out and 
i him to you. 
= ae | against the destructive effects of surface 
SELECTING THE RIGHT MAN 
season of rain, snow, sleet 
Why waste your own time sorting through hundreds moisture. the long ‘ " 
of letters and interviewing applicants? Other employers 
aches, with problems similar to yours have found a simple solu- and freezing temperatures is all but here. 
s n tion. They have used our service, and here’s what they 
mn ae 
Co, Protect the structures you design. Speci- 
‘success in securing men particularly qualified” — 
Warren, Van Praag, Inc., Consulting Engineers. 
“considerable use of your facilities over a long pe- fy Aluminum Paint made with REYNOLDS 
riod—results extremely satisfactory’’—American Type 
Founders, Inc., New Jersey. PIGMENTS ... this winter and every winter! 
“you were instrumental in filling a number of im- AY Y 
portant jobs" —Republic Flow Meters Co., Chicago. WRITE TODAY FOR A COMPLETE. TECHNICAL BOOKLET 
—and we have received many more similar letters from 
all parts of the country. . : 
Perhaps this nation-wide non-profit employment serv- We do not manufacture or sell . ate: 
ice can help you as it has helped others. If you think it’s Aluminum Paint. Reynolds Pig- ae te 
worth investigating why not write today for complete ments are available through all 3 _ 
information? leading paint manufacturers. 
REYNOLDS | 
engineering societies || mEéTALS = 
| 
enches service GENERAL OFFICES 

rhich RICHMOND, VIRGINIAS. lade with Reynolds 
CHICAGO NEW YORK Aluminum Pigment or Paste | 

They 205 W. Wacker Drive 29 West 39th Street _ 
in the 
ns DETROIT SAN FRANCISCO 
pays 272 Hotel Statler 57 Post Street 
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500-Amp A-C Arc Welder 
Tue Generac Evecrric Co., Schenec- 
tady, N.Y., has announced a new line of | 
500-amp. a-c arc welders with a new elec- 
trical design which incorporates power- 
factor correction 
This built-in feature is reported to make 
possible a greatly increased power-factor, 
| and to permit the use of smaller-primary 
cable, line switches and fuses. This is 
claimed to result in a saving on installa- | 
tion costs and to make possible the addi- 
tion of more welders to existing feeders 
without causing overload. Other ad- 
vantages offered by this new G-E arc 


IDLERS thot are DIFFERENT 


welder include finger-tip adjustment by | The Robins Improved Troughing and Re- 
means of an easily turned current-chang- | turn Idlers for Belt Conveyors have been 
ing crank; a large, easily read current in- completely redesigned for greater 
strength, longer life, lower maintenance 
ator extending up side of the and ines power consumepticn. 
ormer case; protected output terminals 
P P All Robins Idlers have the patented 


accessible through holes in the insulating 
panel; and fan-forced ventilation, pro- which grease injected through either one 
viding cool, dependable operation even at of the twe end fittings fills all bearings. 
high currents or high-duty cycles. The | All bearings are completely protected 
: 3 . against the entrance of grit and moisture 
new welder is less than 4 ft in height, only or the escape of grease. 
21 in. in diameter, and has a net weight | Rebine Improved Idlere ave interchange 
of 600 Ibs. The only maintenance re- able with older types of Robins Idlers ax 
quired is lubrication of the fan and cur- | well as with Idlers of other makes. Send 


rent-adjuster every 12 to 18 months. for complete information. 


| | MATERIAL HANDLING 
Diesel Driven Compressor | ROBIN S 
Cuicaco Pneumatic Toor Co., 6 East | 
4th St, New Vork, N-Y.,haveannounced | | ROBINS CONVEYING BELT COMPANY 


Single Shot Lubrication by means of 


a new size of large-capacity Diesel-driven 
portable compressors—the 500-cu ft Class 
PO-8. With fuel oil at six cents per Offices in Principal Cities 


gallon, it is claimed that this compressor 
will operate at full capacity and at 100 Ib 
discharge pressure at a fuel cost of only 


41'/, cents per hr. 

This compressor has two low and two | pee = Pp 
high pressure cylinders located on each 
side with an included angle of 90 degrees ALL ei bE LD 
One low and one high pressure connecting 
rod operate on each of the four crank pins. | ; 
The unit has all the dominant features of | SURVEYS e 
the smaller CP two-stage compressors, ‘ : 
including simplate valves, inlet-valve un- 
loading, pressure lubrication, multiple- 
disc clutch and sectional intercooler. 

A new 28-page bulletin, No. 78, illus- 


trates this Company’s entire line of por- 
table compressors of steamlined design 


Preliminary sur- 
veys for high- 
Way construc- 
tion, drainage 
and irrigation 
systems, dams, 


Large Capacity Pumping 
Units 
FAIRBANKS, Morse & Co., 600 South 
Michigan Ave., Chicago, IIL, have an- 
nounced a new line of Angleflow Pumps | . 
for large capacity pumping operations, water lines, : 
such as land drainage, flood control, irri- all divisions of civil engineering are 
gation storm water disposal, municipal speeded up by the NEW Paulin 
pumping, excavation unwatering, coffer Precision Surveying Aneroid. Read- 
dams, dry docks, condenser circulating, etc. ings to two feet over a range of 
The F-M Angleflow Pump is said to 4900 fect ane reading 
combine the advantages of both the radial 
flow Francis runner type of centrifugal watch. Other models cover a range 
of 11,600 feet. Write for com- 


pump and the axial flow diffuser type of c . 
propeller pump, and to be technically a plete literature and FREE COPY 


design about half-way between. The of the ‘Paulin Altimetry Manual. 
hydraulic stream flow through the im- 
peller is at an angle to the axis of rotation AMERICAN PAULIN SYSTEM 
(center of pump shaft). This is where 1847 SOUTH FLOWER STREET 
the pump getsitsname. An Illustrated 16- LOS ANGELES, CALIFORNIA 


page bulletin, No. 5710, describes these - 


pumps in both vertical and horizontal types. 


SPENCER & ROSS, INC.-Detroit 
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INDEX OF PRODUCTS 


Shipbuilding and Dry 


xk 
Are )RAINAGE 
» Drainage Products Assn 
« Joint Pipe Co 
Ay KS 


ican Paulin System 


STRUCTURAL 


inum Co. of America 
nolds Metals Co. 
POR FRENDBRS AND TUNNEL 
Rus 
hmond Screw Anchor Co., Inc. 
ASPHA 


eodard Oil Co. (Indiana) 


Bars, ALUMINUM 
\juminum Co. of America 
Bars, [RON AND STEBL 
Carnegie-Illinois Steel Corp. 
Bars AND STRUCTURALS, STANDARD 
anp Wipe FLANGE 
Weirton Steel Co 


BARGES, STEBL 
Chicago Bridge & Lron Co 


BINS, STORAGE 
Chicago Bridge & Iron Co. 


Brower Pree, STEEL, POR VENTILA- 
Trion PURPOSES 
ock Joint Pipe Co. 


Books, TBCHNICAL 
lohn Wiley & Sons, Inc. 


TEST 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc 


Brick, PAVING 
National Paving Brick Assn 


Beipoe FLoors, GRATING 
Kerlow Steel Flooring Co 


Pier CAIssons 
Federal Shipbuilding and Dry 
Dock Co 


Bucket ELEVATORS 
Robins Conveying Belt Co. 


CAIssONS 
Federal Shipbuilding and Dry 
Dock Co 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


Caccrum CHLORIDE 
Solvay Sales Corp 


Cement Hies - - STRENGTH 
PORTLAND 


Lone Star Cement Corp. 


Cement, PORTLAND 
Lone Star Cement Corp 
Portland Cement Assn 


Cuemica. Freepers, WaATeR AND 
SEWERAGE 


Proportioneers, Inc 


CHLORINE 
Solvay Sales Corp 


Prints 
Ozalid Corp 


Coto 
Weirton Steel Co 


Coto Strip 
Weirton Steel Co 


Concrete Form AncHors, Woop or 
Stee. Forms, Licur 
Heavy CONSTRUCTION 

Richmond Serew Anchor Co., Inc 

Concrete REINFORCEMENT 

Carnegie-I}linois Steel Corp 
CONTRACTORS 

Raymond Concrete Pile Co. 

Spencer, White & Prentis, Inc 


ConTRotLers, 
Fairbanks, Morse & Co 


-ONVEYVING AND Storace Systems 
Fairbanks, Morse & Co 
CONVEYORS. Bett anp CHAIN 
Robir ‘ onveying Belt Co 
CORRI SHEETS, ALUMINUM 
Alun m Co. of America 
CRIBBIN 
Arn Drainage Products Assn 
CULVER AST [ron 
‘ast tron Pipe Research Assn 
ULV: *RRUGATED IRGN AND 
Arr 


ratnage Products Assn 


CuULVeRTS, Reinrorcep CONCRETE 
Lock Joint Pipe Co. 

DRAFTING (WHITEPRINTS) 
Ozalid Corp. 


Drains, Perroratep 
Armco Drainage Products Assn. 


Drains, Reinrorcep Concrete 
Lock Joint Pipe Co. 


DRAWING SuPPLIEBS 
Joseph Dixon Crucible Co. 


DREDGING MACHINERY 
Shipbuilding and Dry 
Co. 


Dry Prints 
Ozalid Corp. 
ENGINES, STATIONARY, D1igseL, AND 
Gas 
Caterpillar Tractor Co. 
Fairbanks, Morse & Co. 
Federal Shipbuilding and Dry 
Dock Co, 


ENGINEERS 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


ENGINEERING INSTRUMENTS 
American Paulin System 


Freeper Pumps, WATER AND SEWER- 
AGE 
Proportioneers, Inc. 


FLOORING, ALUMINUM 
Aluminum Co. of America 


FLOORING, GRATING 
Kerlow Steel Flooring Co. 


FLOORING, STEEL 
Carnegie-Illinois Steel Corp. 


Fou PRInts 
Ozalid Corp. 


Fou Propucts 
Reynolds Metals Co. 


Form CLamps, Concrete WALL Con- 
STRUCTION 
Richmond Screw Anchor Co., Inc. 


Form Ties, Concrete Wait Con 
STRUCTION 
Richmond Screw Anchor Co., Inc 


FOUNDATIONS 
Raymond Concrete Pile Co 
Spencer, White & Preatis, Inc 


GALVANIZED STEBL SHEETS 
Weirton Steel Co. 


Garsace DrsposaL EQUIPMENT 
Nichols Engineering & Research 
Corp. 


GASHOLDERS 
Chicago Bridge & Iron Co. 


Gates, Tipe 
Brown & Brown, Inc. 


Generators, ELectric 
Fairbanks, Morse & Co. 


Gras Buckets 
Robins Conveying Belt Co 
GRADERS, ELEVATING 
Caterpillar Tractor Co. 


Grapers, Moror 
Caterpillar Tractor Co. 


Grapers, TRACTOR OR Horses Drawn 
Caterpillar Tractor Co. 


GRATING, STEBL FLOORING 
Kerlow Steel Flooring Co. 
HaNnoinc Devices PoR CONCRETE 
ForMsS 
Richmond Screw Anchor Co., Inc 


Hosts 
Robins Conveying Belt Co. 


Hosts, Evecrric, GASOLINE AND 
STEAM 
Fairbanks, Morse & Co. 
Hort 
Weirton Steel Co. 
Hor Stripe 
Weirton Steel Co. 
INCINERATORS, GARBAGE AND SEWAGE 
Nichols Engineering Research 
Corp. 
INSTRUMENTS 


American Paulin System 
Buff & Buff Co. 


INSULATION, ALUMINUM 
Reynolds Metals Co. 


LATHING, FABRICATED 
Reynolds Metals Co 


Continued on page 27 
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Representative of the best in 
water-works practice today 


PUBLIC WATER SUPPLIES 


Requirements, Resources and Con- 
struction of Works 


By F. E. TURNEAURE and H. L. RUSSELL 


All engineers concerned with problems of water 
supply must be more or less familiar with the repu- 
tation of this book. Since 1901 when the first 
edition was published, “Public Water Supplies” 
has been relied upon to furnish authoritative in- 
formation on the principles and practice of pro- 
viding and maintaining water supplies. Now a 
thoroughly revised edition is available, containing 
concise, up-to-date and practical information on 
all phases of water-supply engineering. 


Do you need the latest data on: 


Maximum values, in connection with rainfall and 
flow of streams? 

The application of soil mechanics to earthen dams? 
Concrete pipes and aqueducts, and various special 
linings? 

Flow through pipes? 

Quality of water, and water purification? 

Turbine and centrifugal pumps? 

You will find discussions of these and hundreds of 
other subjects in the new edition of ““Turneaure 
and Russell.” 


Published August 1940 
704 pages; 6 by 9; $6.00 


ON APPROVAL COUPON 
John Wiley & Sons, Inc. 
440 Fourth Avenue, New York, N. Y. 

Kindly send me a copy of Turneaure and Russell’s 
PUBLIC WATER SUPPLIES, Fourth Edition, on ten 
days’ approval. At the end of that time, if I decide to aa 
the book I will remit $6.00 plus postage; otherwise, I will 
return the book postpaid. 

City and State..... 
Employed by..... 


Fourth Edition: 


CE-10-40 
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WEIRTON 
STEEL SHEET PILING 


Designing Engineers 
of Steel Sheet 
Structures should get 


Piling 


acquainted with the 
physical properties of 
WEIRTON PILING 


Sections. 


These improved Sec- 


tions develop — higher 
beam strength coupled 


with decreased weight. 


WEIRTON STEEL CO. 


WEIRTON, W. VA. 


@ Foundation Excavation for Gas 
Holder—W ashington, D. C. 


MORE—FOR LESS 


Water problems disappear where 
the MORETRENCH WELLPOINT 
SYSTEM is used. 


Less final yardage expense is the 
real reason for Moretrench popu- 


larity. 


Get an estimate on your wet job 
today. 


Catalog on request. 


MORETRENCH CORPORATION 


Cedar and West Sts. 
New York 
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Literature Available 


Arrport Drarnace—Building Safety 
Into Airports—with Efficient Drainage 
Construction,” is the title of a 24-page 
bulletin again made available by the 
Armco Drainage Products Assn., Middle- 
town, Ohio. In addition to the bulletin, 
a preprinted article on ‘‘The Nation's No. 
1 Modern Airport—LaGuardia Field, New 
York City,” is also available for the asking. 
Included in the preprint is a layout map 
of the field and its extensive drainage 
system. Separate copies of the drainage 
map on a larger scale are also available. 


AIRPORT DraINAGE—Practical data on 
the drainage of airports and landing fields 
is given in a new 32-page bulletin pub- 
lished by Toncan Culvert Mfrs. Assn., 
Republic Bldg., Cleveland, Ohio. Illus- 
trated with tables, diagrammatic sketches, 
and actual installation photographs, the 
bulletin outlines principles and require- 
ments of modern subdrainage systems. 


Arc in Arc Weld- 
ing,”’ published by The Lincoln Electric 
Co., Cleveland, Ohio. 144 pages 6 X 9 
in; over 100 illustrations, including photo- 
graphs and drawings; cover—semi-flex- 
ible simulated leather, gold embossed. 
Price is 50 cents per copy, postage pre- 
paid, in U.S.A. 


CuHemicAL No. 
WAT, issued by Proportioneers, Inc., 14 
Codding St., Providence, R.I., contains 
up-to-the-minute information on stand- 
ardized and accepted methods of hypo- 
chlorination, and is replete with informa- 
tion helpful to all engineers and operators 
interested in chemical treatment of vari- 
ous kinds. All types of Chlor-O-Feeders 
are described and illustrated by installa- 
tion photographs. 


CHLORINATION—An example of the 
effective use of break-point chlorination in 
a municipal water-supply system, with 
details and cost figures, is given in an 
illustrated folder. Wallace & Tiernan 
Co., Inc., Newark, N.J. 


CRANES—SHOVELS—Three new 12-page 
catalogs, recently issued by Bay City 
Shovels, Inc., Bay City, Mich., cover their 
low-priced half-yard Model 25, with 5-ton 
crane rating; their heavy-duty 1'/, yard 
convertible shovel with 20-ton crane rat- 
ing; and the truck crane of 16'/; and 20- 
ton lifting capacity, claimed to be the big- 
gest crane on pneumatic tires. 


Liguip Levet Conrroit—lIn sixteen 
pages, Bulletin 40 describes and illus- 
trates the B/W All-Electric Floatless 
Liquid Level Controls, Signal and Pump 
Control, and Motor Starters. Bender 
Warrick Corp., Birmingham, Mich. 


Liguww Levet METERS-—A new 8-page 
bulletin, No. 2990, covering six different 
styles of mechanical and electric operated 
liquid level meters, has just been published 
by Cochrane Corp., Philadelphia, Penna. 
Types particularly designed for remote 
service, including float, differential pres- 
sure, and bourdon spiral systems, are in- 
cluded, with application drawings and 
technical data. 


No. 9. Steel Building Erec- 


OF | 
ENGINEERING | 
PRACTICE | 


| No. 1. Code of Practice...$ .20 


| No. 2. Terms Used in Sew- 
age Di Practice. 40 


No. 3. Lock Valves....... 1.00 


No. 4. Selected Biblio- 
graphy on Construction 
1.00 | 


| Nos. 5 and 6. Charges 
| and Method of Making 
Charges for Professional 
| Services, each 50. both 1.00 


No. 8. Engineering and 
Contracting Procedure 
for Foundations........ .40 


| No. 7. Government Serv- 
| 
40 


No. 10. Technical Proce- 
dure for City Surveys.. 1.90 


No. 11. Letter Symbols and 
Glossary for Hydraulics. .60 


No. 12. Construction Plant | 
and Methods for Fl 


No. 13. Filtering Materials 
for Sewage Treatment 


No. 14. Location of Under- 

ground Utilities...... 40 | 
No. 15. Surveying Terms. 40 | 


No. 16. Land Subdivision. 1.20 


| 
No. 17. Timber Piles and | 
Construction Timbers. . 70 | 


No. 18. Selected Biblio- 
graphy on Soil Me- 


| No. 19. Water Treatment 
Plant Design........... 1.90 
| 

| 


A discount of 50% from the above 
prices is allowed members of the 


AMERICAN SOCIETY OF 
CIVIL ENGINEERS | 


33 W. 39th St., New York,N.Y 


| 
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Chemical Feeder Headquarters 
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Midget Chior-O-Feeder with SEE THRU” Reagent End 


% PROPORTIONEERS % again lead the way ! 


These new “SEE THRU”™* parts illustrated will soon be 
standard construction for Chlor-O-Feeders, Amm-O- 
Feeders, and other chemical feeding pumps. For the first 
time they offer full visibility to the operator—continuous 
inspection while the feeding is in progress. There is no 


increase in price for this extra “X-Ray” advantage! 


Close-up of “SEE THRU” Reagent End 


ASK ABOUT PUR-0-PUMPER — it provides 
SAFE WATER on Contracting Jobs 


PUR-O-PUMPER is a portable water purification and 
pumping plant—that filters, feeds alum and soda ash, 
hypochlorinates and delivers safe water at low cost. No 
job too small now for low cost water purification! Developed 
or Army use—ideal for construction camps, oil field crews, 
summer resorts and camps, and for emergency use everywhere. 


TECHNICAL ADVICE 


will be gladly furnished. Make your request complete, 
so the recommendation can be specific. 


* Patent pending on “SEE THRU” Construction. 


7 PROPORTIONEERS, INC. % 


Red CODDING STREET, PROVIDENCE, R. I. 


This riveted dredge ladder built 
by FEDERAL for the Dredge 
“Empire State” of the Gahagan 
Construction Corporation weighs 
65 tons complete with cutter line 
shafting and gears. 


This ladder is typical of the 
dredge replacement parts which 
Federal is continually manufac- 
turing for the heavy industries 
from plans furnished by the 
owners. 


4 
7 


AND DRY DOCK COMPANY 


7 


NITED STATES STE 


a 
| 
| 
ey 
Ve 
| ~ 
| 
| 
. 
| DREDGE LADDER 
| 
| 
| 
| 
| 
: re 
d 


26 Civit ENGINEERING for October 1940 


UNIQUE DESIGNS 
in KERLOW OPEN 
BRIDGE FLOORING 


J. R. Worcester 
& Co., Boston, Mass 


Co p.. E rs 
Note Con 
Lane Construction Co., Meriden, Conn. 
General Contractors 
Years of experience by Kerlow 
Engineers permit flexibility of 
unique floor design as illustrated. 


For your next wide Floor (old or 


roof, and self-cleaning. Kerlow 
M floors are similar design but 
made for concrete fill 


Telephone BErgen 4-5560 


TIDE-GATES 


TYPE M 
Type M tide gates are extremely 
sensitive. Special adjusting means in- 
sured proper balance and closure even 
though foot walls are out of plumb. 


Made in all standard sizes. Bulle- 


| Roller-Smith Co., 


SEWAGE TREATMENT— Bio-filtration 
seWage treatment, which is claimed to 
combine high-rate filtration with recircula- 
tion of effluent from sprinkling filters back 
to detention tanks, and to permit the exact 
treatment desired by variation of the re- 
circulation ratio, is the subject of new 
Folder No. 1881, announced by Link-Belt 
Co., 307 N. Michigan Ave., Chicago, II. 


Snow Removat—wWell in advance of 
actual demands, Caterpillar Tractor Co., 
Peoria, Ill., announce three bulletins on 


| their snow fighting equipment and the ap- 


plication of “Cat” Diesels to this work. 

Switrcu-Gear—Catalog 1230 describes 
the Low Voltage Metal-Enclosed Air Cir- 
cuit Breaker Switch-Gear, and illustrates 
the feature of withdrawing the breaker 
from its compartment on telescoping rails. 
1766 W. Market St., 
Bethlehem, Penna. 


TELEMETER—which enables a measure- 
ment made at one place to be repeated at 


are covered. The Esterline-Angus Co., 
Inc., Indianapolis, Ind. 


| as a crane, clamshell, dragline, pullshovel, 


and piledrives. 


TuRBINE Pumps—Fairbanks-Morse & 
Co. have issued a revised bulletin, No. 
6930, with pictures and details of their 
water lubricated turbine pumps with open 
impellers. 


VERTICAL Pump Morors—Bullet-type, 
vertical, hollow-shaft motors, available 
in squirrel cage, wound rotor or capacitor 
AC types, also for DC operation, and de- 
signed especially for deep well turbine 


| 
| 


new ecify RLOW VQ _ a distant point, is described in Bulletin | rangements are handled confiden- 
roven floors. They are strong, || No. 440. The basic principle, the operat- | tially for you. Write to your near- 
lightweight, non-slipping, kid ing characteristics, and some of its uses | est office for complete information, 


Truck CRANE—The wheel mounted 
Write for Catalog | crane engineered by The General Excava- p ERS 0 N N EL service 
tor Co., Marion, Ohio, is described in | CHICAGO NEW YORK 
KERLOW STEEL FLOORING CO. word-and-picture stories in a new 12-page 205 W. Wacker Drive 29 W. 39th Street 
bulletin, No. 4018. Working views of DETROIT SAN FRANCISCO 
218-C Culver Avenue Jersey City, N. J. the machine in use show typical operations 272 Hotel Statler 57 Post Steet 


When you hire men why gamble on 
the “‘best-you-can-get”’ from a lim- 
ited local Market? This nation-wide 
non-profit employment service can 
help yoy to select the right man 
from our files of over 5000 trained 
professional applicants. Corre- 
spondence, references and all ar- 


engineering societies 


AMERICAN 
SOCIETY OF 
ENGINEERS 


Why do so many 
ENGINEERS 


pumps, are covered in a new 8-page 

Bulletin, No. 3145. Dept. 7N20, Westing- | ask for all 19 of the . 

| house Electric & Manufacturing Co., | es 
| East Pittsburgh, Penna. ASCE MANUALS ? v4 
| | 
Water SorreENers—A comprehensive These Manuals of Engineering 


treatise on hot lime soda softening, 32 
pages profusely illustrated. Describes the 
five types of deaerating and non-deaerat- 
ing heaters, filters both vertical and hori- 
zontal, and the electro chemical feed 
The Permutit Co., 330 West 42d St., 
New York, N.Y. 


Wueet ScraPpers—The new Bucyrus- 
Erie 4-wheel scrapers are described in a 
24-page booklet, which discusses in detail: 
double-curve cutting edge, balanced 
weight, positive rolling ejection, controlled 


| depth of speed. Bucyrus-Erie Co., South 


Milwaukee, Wis. 


Wire Rope—A folder discussing the 
advantages of their internally lubricated 


| sha, Wis 


Gn upon request. | wire rope as a defense against internal Name........ 
BROWN & BROWN, INC friction and corrosion, entitled, “The Why 
in M hyte Int 1 Lubrication,”’ is Address 
LIMA. OHIO. U.S.A. in Macwhyte Internal Lubricati "is 
announced by Macwhyte Company, Keno- State 


Practice, compiled by men of wide 
experience and acknowledged au- 
thority, contain information useful 
to the civil engineer in his every-day 
work. They present facts, briefly 
and to the point, and should be of 
value to you. You can get the list 
of Manuals published to date by 
mailing the coupon. 
American Society of Civil Engineers 
33 West 39th Street, New York, N.Y 
Please send, without obligation, 
complete list of 19 Am. Soc. C E 
Manuals. 
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